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KAYLOCK, has become the Symbol of Leadership- 

All-metal self-locking nuts ^ 


based not only on past performance, but on advanced 
development that provides tomorrow’s parts today. 


APPROVED FOR ALL 
Recognized Aviation Standards 
This One Kaylock Hex Nut meets the requirements of the 
New National Aircraft Standards: NAS 679 Low Height 
Nut, NAS 1021 Regular Height Nut, NAS 1022 Shear Nut; 
also approved for all three Air Force-Navy Standards: 
AN 363 High Temperature Nut, AN 364 Shear Nut, 
AN 365 Standard Hex Nut. 

For more information, write for our catalog. 


«> 


nal Annex • Los Angeles 54, California ©1957 


The Kaynar Company • Kaylock Division, Dept. CE, Box 2001 Termir 





Talk about ingenuity in action— here are two planes 
that unroll like rugs, fly away like magic carpets! And 
a helicopter weighing less than 300 pounds that brings 
reality to what have heretofore been flights of fancy. 
These are common-sense developments of Goodyear 
Aircraft Corporation— born of plenty of imagination 
and sharp inventive skills— examples of unusual aircraft 
designed by Goodyear Aircraft to meet military require- 
ments, such as courier liaison, observation, command 
or any of several others in a given tactical situation. 
Whether it be in the production of rockets, electronic 


guidance, structural plastics, radar structure or com 
plete aircraft— the imaginative engineering of Goodyea 
Aircraft rewards those who enlist its skills and facilities 
Goodyear Aircraft Corporation, Akron 15, Ohio. 

They 're c/oing 6fg things at 

GOODYEAR 

AIRCRAFT 


Plants in Akron, Ohio, and Litchfield Park, 


!• Rewarding Careers for Engineer 
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. . , (ion with Interna- 

tional Geophysical Year, University of 
Toronto, Canada. 

Sept. 7— Second Annual Convention of the 
OX-5 Club, Hotel Phillips. Kansas City. 


Sept. 8-13— Second Annual Course on In- 
vestment Castings. Massachusetts Insti- 
tute of Technology. Cambridge, Mass. 

Sept. 9-13— Annual General Meeting, Inter- 
land Auditorium. Cleveland. Ohio. 

Sept. 13— Third Pacific Area National Meet- 
ing, American Society for Testing Ma- 
terials. Sheraton-Palacc Hotel. San Fran- 
cisco. Calif. 

Sept. 14-15— Meeting of Antique Airplane 
Assn., Ottumwa, la. 

Sept. 15-1957 Garden Partv and Fiving 
Display, Royal Aeronautical Society, \Vis- 
ley Aerodrome, Wcybridge, England. 

(Continued on page 6) 
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“COMPLIMENTARY COMPANY” 



j o paraphrase the old adage, a product is perhaps 
best known for the company it keeps. Today, 
Narmco-developed structural adhesives and lami- 
nating materials are essential elements in virtually 
every major military aircraft program throughout 
the nation. 

It is not surprising that Narmco products are 
uniformly preferred by leading U. S. and Canadian 
airframe and missile manufacturers. Narmco’s record 
of supplier dependability ... of engineering and design 
know -how... of production -line -to -flight -line tech- 
nical field service... of recognized leadership in 
organic structural materials development. . . all these 
contribute to this industry-wide acceptance of prod- 
ucts bearing the trade names Metlbond®, Conolon®, 
and Narmtape®. 

Flight service records on operational aircraft, 
extending back more than a decade, confirm the 
integrity and dependability of Narmco structural 
adhesives and laminating materials. Such records 
explain the confidence with which airframe and mis- 
sile manufacturers select Narmco products when 
designing high performance air weapons of tomorrow. 



PIONEERING THROUGH RESEARCH 



NARMCO RESINS & COATINGS CO., Dept. 28, 600 Victoria Street, Costa Mesa, California 

Los Angeles Seattle Fort Worth Dayton Tulsa Philadelphia Toronto 



Oil’s cool on the Vertol H-21 Transport Helicopter 
with HARRISON on the job! 



Fahrenheit's right every flight . . . with Harrison on board! 
Harrison oil coolers keep vital temperatures in check on 
transmissions and engines . . . allowing ’copters to 
fly faster, farther and carry heavier payloads than ever before. 
These oil coolers are compact, save weight and space. 

They’re specially designed to do the job and do it better. 
You’ll find Harrison handling the heat in every line of 
industry and defense . . . from hydraulic presses to 
supersonic jets. That’s because every Harrison 
product is backed by over 46 years’ experience in producing 
top-quality heat -control equipment. If you have 
a cooling problem, look to Harrison for the answer. 




&// 


Another 

contribution 
to aviation 

progress 


WHY? 


HY ATT HAS MORE EXPERIENCE: As America’s first 
and foremost cylindrical roller bearing builder, we’re the 
acknowledged leader in the field. Our extra "know-how” means 
extra help in solving tough temperature and speed problems. 
HY'ATT HAS THE TOOLING: It’s one thing to produce a 
successful prototype — but something else again to reproduce it in 
quantity. Wc have the tooling and electronic controls 
to assure you prototype quality on a quantity basis. 

HYATT HAS AN OPEN MIND: We’re glad to explore new and 
unorthodox bearing designs proposed by aircraft engineers. 

We’ll pool our skill with yours to solve the problem. 

gel MORE help from HYATTI For sire ranges and load ratings of HYATT 
Division, General Motors Corporation, Harrison, New Jersey. 
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OFF THE DRAWING BOARD...INTO BEING 


The future is being shaped today on the 
drawing boards at Bell Aircraft. Impor- 
tant developments in such fields as guided 
missiles, aircraft, inertial guidance, nucle- 
onics, rocketry, electronics and helicopters 
are advancing steadily. 

The results of Bell’s continuous research 
programs and progressive, straight-line 
thinking are reflected in such current re- 
alities as the GAM-63 Rascal, a long range 
strategic air-to-surface guided missile built 
for the USAF — the automatic Aircraft 
landing system, for the Navy, Air Force 

DIVISIONS AND SUBSIDIARItS OF BE 

RESEARCH & ROCKETS DIVISIONS i BEI 


and commercial application — the XH-40, 
first helicopter with turbine power — and 
the recently unveiled X-14, a new type 
aircraft that takes off and lands vertically 
but flies like a conventional jet. 

With such major developments to its 
credit, a keenly creative, active organiza- 
tion like Bell Aircraft works confidently 
toward future contributions both to na- 
tional defense and civilian industry — and 
to proving again and again that the surest 
way to get an idea off the drawing board BUFFALO N.Y. 
and into being is to assign the task to Bell. 

. AIRCRAFT CORPORATION: AIRCRAFT. AVIONICS. CHIDED MISSILES. 

HELICOPTER CORP- HYDRAULIC RESEARCH & MANUFACTURING CO. 




ing in research by the USAF’s 
Wright Air Development Cen- 
ter, NACA’s Langley and Mof- 
fet Fields, and major producers 
of aircraft and engines. 


/If 


Toward new frontiers of flight j. 


Allis-Chalmers 

Compressors 


develop supersonic and 
hypersonic air speeds to 
test planes and missiles 


Allis-Chalmers furnishes axial flow, centrif- 
ugal and rotary compressors for all wind- 
tunnel and engine test applications. 


Flight conditions at two, three, ten times the 
speed of sound are duplicated with scale models 
and for full-size jet engines at the U. S. Air 
Force’s Arnold Engineering Development 
Center, Tullahoma, Tennessee. 


This photo shows some of the Allis-Chalmers 
equipment used to whip up these tremendous 

Axial and centrifugal compressors with a 
combined rating of four and one-half million 
cubic feet of air a minute . . . driven by 300,000 
horsepower of electric motors, with all neces- 
sary power transformers and control equip- 
ment, are among the drive systems installed in 
the Center’s three laboratories. 


Other Equipment Available to Simplify Engineering 

Allis-Chalmers also builds transformers, control, switchgear, motors, and unipolar gener- 
ators for use in wind-tunnel and test facilities. For information, contact your nearby A-C 
office or write Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wisconsin. 

ALLIS-CHALMERS 4£) 







Linear Actuator Model 1965 
Electromechanical ball bearing 
jackscrew powered through 
reduction gear box by 26 volt totally 
enclosed D.C. motor. Provision on gear box 
for manual operation through flexible 
drive shaft. Integral with unit are limit switches for 
accurate positioning and non-jamming mechanical 
stop at extend position of jackscrew to absorb 
full output of driving motor. Linear travel under 
normal operating load of 450 lbs. over a maximum 
operating stroke of 14.92 inches is 2.00 inches 
per second minimum, 3.00 inches maximum. Equipped 
with manual control system with provision for 
emergency hand crank operation. Weight is 1 2 lbs. 5 oz. 
This actuator is typical of a wide range of linear 
units capable of axial thrust loads from 
1 00 to 1 00,000 pounds. 


phase thermal 


150 inch 

pounds maximum starting load. Available with limit 
switches to control number of revolutions of output 
shaft and slip clutch to provide for overload 
protection or prevent damage to driven 
equipment. Actuator meets MIL-A-8064 and 
M1L-E-5272 specs. Is equipped with emergency 

crank for hand operation. Can be supplied with 
AN connector. Total weight 3% lbs. 


HERE’S WHY YOU SHOULD 
INVESTIGATE 

Western Gear is one of the nation's foremost 
manufacturers of actuators and as such has 
designed thousands of units. In many cases 
prototype models exist which lend themselves 
to economical modification and production. 
The "plus” factor is that they are actuators 
of proven design! 


Call the Western Gear man now for consultation 
on any problem involving motion or torque. 


Glenn Malme • WESTERN GEAR CORPORATION 

P. 0. BOX 182, Lynwood, California 

□ Send name and address of my nearest ‘'Western Gear man.” 




Address. 


City. 


-Zon 


.State. 
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Lockheed issued this challenge: the wing configuration of “Electra” called for an 
entirely new concept in immersible fuel control valves. In open competition with other 
valve manufacturers. General Controls met this challenge head-on and was 
selected because of its volume production reputation and design superiority. The 
advanced General Controls design best met Lockheed's requirements— in operating 
characteristics, unique accessibility for simplified maintenance and dependable 
performance under all operating conditions. 


AV-1B motor-operated fuel 
valve. "Electra" has 5 to 
control cross-feed. 


Now all fuel lines are routed through the integral wing tanks, saving valuable space 
for vital engine controls. The valve actuator can be removed for service without 
disconnecting fuel lines or draining tanks. 



It is this ingenuity that causes important aircraft manufacturers like Lockheed 
to rely on General Controls for automatic and manual valves. If automatic controls 
figure in your specifications, contact . . . consult . . . General Controls. 

For further information . . . write Gordon Steinhoff 

General Controls Co., 801 Allen Avenue, Glendale 1, California 


>, Illinois 









A significant first in oscillograph recording, CEC’s unique 
5-122 operates in a temperature range of — 65°F to 
+250°F at altitudes to 120,000 feet. Twenty-six channels 
(plus two static reference traces) can be recorded at 
writing speeds in excess of 12,000 inches per second. The 
5-122 also meets the challenge of minimum size, consists 
of three small, separate modules— oscillograph and mag- 
azine, master timing unit, and control unit. Both the 
control and master timing units can be installed in re- 
mote locations. 

Other features include new jump-speed selection method, 
flash timing, and improved automatic record identifica- 
tion systems; explosion-proofing in accordance with 
military specifications: crash-resistant magazine; and 


provisions for synchronizing the 5-122 into an over-all 
data accumulation system. Compact size is 11" wide by 
8" high by 18V£" long. Weighs 80 lbs. fully loaded, 55 lbs. 
without magazine. Power requirements: 200 volts, 400 
cycle, 3 phase. Contact your nearby CEC field office, 
or write for Bulletin CEC 1585-X3 
—and 7 new high -temperature galvanometers 
( Another important first in flight-test recording 

I , is CEC’s new family of High-Temperature 
ml Galvanometers. Accuracy is guaranteed in am- 
W bient temperatures to 250°F for extended per- 
j&fl iods with a flat response from 0 to 3000 cps. 
Wi Contact your CEC field office, or write for 
f Bulletin CEC 1528-X9. 


Consolidated Electrodynamics 


«cl 300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 



PACIFK AUTOMATION PRODUCTS 
engineered Electronic Cables 


The eight electronic cables in- 
stalled on the above junction box 
comprise the 226 vital control, 
power and instrumentation cir- 
cuits for check-out of the Chance- 
Vought Regulus I Missile. 

They were designed and manu- 
factured by Pacific Automation 
Products who assisted develop- 
ment engineers in the design of 
this system — keeping the number 
of cables to a minimum, fulfilling 
the circuitry requirements, pre- 
serving functional versatility, and 
maintaining reliability under 
exacting operating conditions. 

The criteria governing Pacific 
Automation Products’ concept of 
a system- design are as follows: 


1) proven reliability; 2) maxi- 
mum versatility; 3) minimum 
number of cables; 4 ) mutual 
interchangeability. This concept 
guarantees optimum performance 
and maximum reliability. 

Pacific Automation Products’ 
engineers give consideration to all 
contingencies in the design of the 
cable system; as an example, the 
electrical, physical and environ- 
mental conditions stipulated to 
the left, in the design of cables for. 
the Chance- Vought Regulus I 
Ground Support System. 

invited to investigate career oppor- 


PACIflC AUTOMATION PRODUCTS. INC. 
1000 AirWay, Glendale 1, Calif. • CHapman 5-6871-TWX: GLN7371 
137 Walnut Hill Village. Dallas, Tfexas • FLeetwood 2-5806 
420 Lexington Ave., New York 17, N.Y. • LExington 2-5193 



We give you. a partner, when your project’s 
under this roof 


When you invite us to develop and produce aircraft 
systems or equipment, we immediately assign a 
top man to get you what you want and need. 

He goes direct . . . pares away time . . . deals in 
a straight line with our engineers, production per- 
sonnel and any others who can contribute to the 
success of your project. 

Suppose, for example, a change in aircraft specs 
conies in, after production’s under way. It calls for 
a new systems design. Your “partner” (Project 


Manager) acts immediately. Stops production. Im- 
plements engineering changes. Unravels any knotty 
problems up and down the line. So in minimum 
time, the new design is up to top-speed production. 

Our Project Managers are one more reason why 
under one roof Jack & Heintz produces the widest 
range of aircraft electric systems and equipment 
available from any single source. 

We invite your inquiry. Write Jack & Heintz, 
Inc., 17635 Broadway, Cleveland 1, Ohio. 


Jack Sc H JEIIVT5B 


AIRCRAFT SYSTEMS AND EQUIPMENT 




One-Piece, One-Source Hydraulic Packages 

by STH H TO P 0 UJ C R 


Package design provides optimum operation, minimum 
weight and maximum reliability by eliminating a major 
hydraulic problem . . . interconnection of dissimilar 
units. Design matching and manifolding of all com- 
ponents by the manufacturer simplifies trouble shooting. 
Your package comes as a unit, tests as a unit and works 

Package design by STRATOPOWER offers one source 
responsibility of design, development and manufacture. 

Sales and Service Offices 
5058 Venice Blvd., Los Angeles 19, California 
3323 Grove Street, Dallas 35, Texas 
P.O. Box 318, Bellevue, Washington 


As one of the largest manufacturers devoted exclusively 
to aircraft hydraulic accessories, STRATOPOWER is 
already volume producing many components at the rate 
of thousands per month. By combining these installation- 
proven components with other parts still in development 
stages, STRATOPOWER can complete your package for 
early delivery. For further information, contact The New 
York Air Brake Company at the STRATOPOWER Sales 
and Service office nearest you. 


WATERTOWN division 

THE NEW YORK AIR BRAKE COMPANY 


WATERTOWN • N. Y. 
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AMC Assigns Missile Support Functions 26 

►Air Materiel Areas are given support responsibility in first step 
of plan to revamp AMC logistics. 

GAA Says Jet Airliner Problems Ease 37 

► Second jet age planning report is issued by CAA in effort to put 
jet problems in perspective. 


Trident Blends Simplicity, Performance 50 

► Uncertain future faces French mixed powerplant interceptor be- 
cause of economic situation. 
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COVER: Backbone of Pratt & Whitncv Aircraft’s production program are the 
J75 and J57 turbojets shown together with afterburners for the first time. J75 
produces about 23,000 lb. thrust with afterburner and is less than three inches 
larger in diameter and about two feet longer than the J57 rated at about 
17.000 lb. thrust with afterburner. J57 is about 20 ft. long with afterburner 
and has maximum diameter of about 48 in. J57 weighs about 5,000 lb. 
P&WA Connecticut plant and Ford Aircraft Engine Division in Chicago 
have produced nearly 11.000 J57s. First production J75 deliveries have been 
made by P&WA for Republic F-105. Convair F-106 and Chance Vought 
F8U-3 programs with the engine also slated to power production versions of 
the Martin P6M ScaMaster. Both J57 and J75 feature split compressor 
designs. 


Picture Credits: 

30— Clive Jenkins courtesy of Flight Magazine: 107, 143- Wide World; 
1 08— Russell Melcher. 
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Variety— you can choose from a wide range of finishes for magnesium 


Smart, modem furniture is just one example of how finishes 
for magnesium are widening design horizons. Whether for 
appearance, protection, or a combination of both, the right 
finish is available. Magnesium can be painted, chemically 
treated, electroplated, and coated with plastic or rubber. 
To meet the rigorous standards set by the aircraft industry, 
there are air dried and baked paint finishes with excellent 
adhesion, maximum imperviousness and good wear resist- 
ance. Various types of chemical pickling provide the right 


paint base. Anodizing provides exceptional corrosion, heat 
and abrasion resistance. In addition, any metal which can be 
applied by electroplating may be deposited on magnesium. 


What about your products? If you're not making use of mag- 
nesium lightness, strength and durability— and the variety of 
finishes for magnesium— there’s no better time to start than 
right now. Contact your nearest Dow sales office or write 
to us for more information, the dow chemical company. 
Midland, Michigan, Department MA 1405A. 


YOU CAN DEPEND ON 


EDITORIAL 


Cleaning Up the Pentagon 


There is a new crop of jokes circulating in Washington 
these days on the fact that one of the nation's leading 
soap manufacturers, Neil McElroy, president of Procter 
& Gamble, is succeeding Charles E. Wilson as Secretary 
of Defense. Main point of the quips is whether an Ivory 
Soap salesman will be able to “clean up" the current 
Pentagon mess. There is little doubt among experienced 
Pentagon observers that Mr. Wilson is leaving a mess in 
the Pentagon that would tax the talents of the most able 
“clean-up” man who could possibly succeed him. And 
in evaluating Mr. McElroy’s performance in the years 
ahead, it will be necessary to bear in mind the nature 
and the magnitude of the legacy left by Mr. Wilson. 

There have been significant changes in the Pentagon 
during Mr. Wilson’s regime— the longest of any Secre- 
tary of Defense since the post was created in 1947. Most 
significant has been the changing ratio of American air- 
power versus Soviet airpower. At the beginning of Mr. 
Wilson’s regime, U.S. airpower enjoyed an unquestion- 
ably significant superiority over Soviet airpower and as 
a result was a major support of U. S. foreign policy. 

Today, top Pentagon brass admit that the Soviets have 
surpassed U. S. airpower in the quantity of operational 
jet aircraft and only argue about the nanowing degree 
of U. S. qualitative superiority in aerial weapons systems. 

Mr. Wilson and his policies cannot of course be 
blamed for the entire state of this affair as much of it 
is accounted for by the tremendous drive the Soviets 
have made in increasing their airpower potential across 
the board, from helicopters and transports to intercon- 
tinental bombers and ballistic missiles. However, in the 
face of overwhelming concrete evidence of this Russian 
acceleration, Mr. Wilson has administered policies that 
have had the effect of reducing both the quantity and 
quality of U. S. airpower, both now and for years to come. 
Even if immediate and complete antidotes were adminis- 
tered to the Wilson policies it would still take several 
years of irreparably lost time for airpower to fully recover 
from their effects. 

While Harold Stassen, the President’s special agent 
on disarmament, and Secretary of State John Foster 
Dulles have been negotiating with Soviet delegations on 
disarmament, the Defense Department under Mr. Wil- 
son has been engaged in unilateral disarmament that will, 
unless it is quickly checked, steadily deteriorate the U. S. 
position at the international bargaining tables. 

Tlie excuse for this unilateral disarmament that is mate- 
rially reducing both the size and effectiveness of U. S. 
airpower is financial. The Defense Department policies 
during Mr. Wilson’s regime have increasingly placed 
more emphasis on fiscal ceilings and less emphasis on 
forces sufficient to meet U. S. requirements. Mr. Wilson 
himself admitted this with his characteristic candor at a 
recent Pentagon press conference. 

However, one of the major causes of the mounting 
defense expenditures with little commensurate increase 
in military effectiveness has been the triplication of 
weapons development, particularly in the missile field, 
that grew to the size of a major crisis during the years of 
Mr. Wilson’s Pentagon stewardship. Congressman 
George Mahon, of Texas, who heads the military sub- 
committee of the House Appropriations Committee, put 


his finger on the pulse of this problem when he recently 
said, "We can’t afford any longer to equip all the services 
to fight the whole war by themselves.” No responsible 
defense expert in Congress or the Pentagon believes that 
the answer to an adequate modem defense system is 
simply more money. It is becoming increasingly clear 
that the answer is to get $38 billion worth of genuine 
defense capability from the $38 billion that is being 
spent annually. Few would seriously claim that the 
American people are getting their money’s worth in de- 

The growth of triplication in weapons development 
has swollen the defense budget abnormally and the stop 
and start procurement and development programs that 
result from the frantic efforts to keep under a fiscal ceil- 
ing have wasted billions of the defense budget without 
producing any useable weapons. Roles and missions of 
the three military services are essentially unchanged from 
those established at the Key West conference in 1948 
although none of the sendees have paid more than lip 
sendee to these definitions. The meat ax economy meas- 
ures forced by the immediate fiscal problems are also pro- 
ducing a major imbalance in the airpower program. For 
example, the intercontinental ballistic missile program 
is still going full blast with top priority, overtime and 
other measures that have run its cost to nearly double the 
original estimates in order to get an operational weapon 
at the earliest possible date. At the same time, the de- 
velopment of an aerial logistics system, vital to the suc- 
cessful war and peacetime operation of ballistic missiles, 
has been completely abandoned and all effort in this 
field stopped on the grounds of insufficient funds. Many 
Pentagon missile experts are still trying to figure out how 
they can field, operate and support a ballistic missile 
weapons system without the necessary aerial logistic 
system. 

In a relatively minor field compared to the problems 
cited above, Mr. Wilson's regime has contributed to 
building the Pentagon overhead without much results 
to show for the additional money. The office of the 
Secretary of Defense has grown in true bureaucratic 
fashion during the last four years from a small, advisory 
type group to a gigantic paper mill laced with dozens of 
assistant secretaries of defense who now constitute one 
of the major bottlenecks in producing a Pentagon de- 
cision. 

As a result of the financial problems created by the 
triplication of weapons development and overhead 
growth, the airpower program has been cut back and 
stretched out with the scope and tempo of research and 
development significantly retarded. For more money wc 
will get fewer aerial weapon systems later than the nor- 
mal pace of technological development could provide 
them. 

These are the kind of problems Mr. McElroy will face 
in becoming the next Secretary of Defense. He will need 
all of the help he can get from the Congress, the military, 
the executive branch of the government and the Amer- 
ican people if he is to effectively tackle and solve them. 
Much of the future safety of this country will depend on 
how successfully he makes this effort and the degree of 
support he gets from all concerned —Robert Hotz 




THERMISTOR SYSTEMS PLAYING BIG ROLE 
IN AIRCRAFT APPLICATIONS 


Thermistor Systems 
Ideal For Many Uses 

ASHLAND, MASS. — Fenwal 
Thermistors can be made no bigger 
than a needle-point — yet they are 
more versatile than products 100 
times their size! But that’s just 
one reason why thermistor systems 
are making aviation news. 

Fenwal Thermistors are highly 
sensitive, lightweight, shock and 
vibration resistant and extremely 
reliable. They have an almost un- 
limited life because they are virtu- 
ally unaffected by most environ- 
mental and climatic conditions. 
Here are more features that open 
up many new aircraft system ap- 
plications. 

Plentiful Signal for "Hot-Spot” 
and Average Sensing! Thermistors 
change resistance as much as 6000 
ohms in 10°F! This substantial 
signal output tied into peak mix- 
ing circuits in the control unit al- 
lows you to detect, indicate or con- 
trol conditions in one or hundreds 
of locations with the amplifier lo- 
cated at any convenient place in 
the airframe. Systems can also be 
designed to report average condi- 
tions throughout the controlled 

No Special Wiring, No Moving 
Parts. You don’t need special wire 
with a thermistor system — you 
select the wire solely on the basis 
of electrical and environmental 
conditions. There are no moving 
parts in the monitoring circuit to 



IE FENWAL THERMISTOR OVER-HEAT DETECTOR Wi 
'erheated. The thermistor is loca ’ 


te pilot if the windshield becomes 


nafiy°i occupSdVone oUhi 


wear — thermistor systems are all- 
electronic. 

System applications are limit- 
less. Current system applications 
include: baggage compartment fire 
detection, skin sensing controls 
and "cooling effect” detection. 
Whatever the application it seems 
certain that Fenwal Thermistor 
Systems will become increasingly 
more useful in the aircraft of to- 
morrow. 

Contact Your Fenwal Representative 

Your local Fenwal sales engineer 
can help you solve your aircraft 


problems. He can supply you with 
more information on Fenwal 
Thermistor Systems and their 
many specific applications. Or if 
you prefer, write to Fenwal direct 
and we will be happy to send you 
more information. Fenwal Incorpo- 
rated, Aviation Products Division, 
130 Pleasant St., Ashland, Mass. 



CONTROLS TEMPERATURE 

...PRECISELY 


WHO'S WHERE 


In the Front Office 

Adm. Joseph J. Clark (USN, ret.), a 
director, Alaska Airlines, Inc. 

Klmcr IS. on, president. Rav-O-Yac Co.. 
Madison, Wis. Mr. Ott succeeds Donald 
W. Tyrrell who continues as board cliair- 

Paul Hershcy, president, and William J. 


Lt. Gen. Patrick W. Timbcrlakc (USAF. 
(ret.), corporate vice president, Northrop 
Aircraft, Inc., Hawthorne, Calif. 

Arthur H. Jones, vice president-defense 
planning, Avco Manufacturing Corp., New 

Donald L. Driscoll, vice president-con- 
tracts and sales, Transval Engineering Corp., 
Culver Citv. Calif. 

Gerald J. McCaul, vice president-con- 
tracts and service, and Myron G. Domsitz. 

Simmons Acrocessories, Tarrytown, *N. Y. 

Robert J. Lang, a vice president. Aircraft 
Engineering &• Maintenance Co., Oakland, 
Calif. 

William P. Hindman, vice president, 
newlv established Advanced Products Divi- 
sion. ACF Industries. Inc., Milton, Pa. 

Capt. Hamilton O. Hanck, director, 
Guided Missiles Division. Bureau of Aero- 
nautics. USN. Washington. D, C. Capt. 
Hauck succeeds Col. Robert E. Galer 
(USMC), retired. 

Honors and Elections 

Edward P. Curtis, former special presi- 
dential assistant in charge of the Aviation 
Facilities Planning Group, has been named 
Mr. 0X5 of 1957. 

The 512tli Fighter Interceptor Squadron, 
flying out of RAF station Bcntwaters. Great 
Britain, has been named the outstanding 
air defense squadron bv the U. S. Air 
Force, and Gen. Thomas' D. White, USAF 
Chief of Staff, presented the Hughes 
Achievement Award to the squadron com- 
mander. Lt. Col. John J. Ruettgcrs. at 
the seventh annual reunion of the Night 
Fighter Association in Washington, D. C. 

Changes 

Donald B. Otis, director of planning. 
Military Products Division, International 
Business Machines Corp., New York, N. Y. 

OIC |efense Products Croup! Am°en- 
c & Foundry Co., Alexandria, 


Va. 


R. R. Hoo 


t chief e 


administration. Convair, Division of General 
Dynamics Corp., San Diego. Calif. Richard 
P. White succeeds Mr. Hoover as chief 
design engineer, Also: L. E. Ottom, F-102 
senior project engineer. 

Harry M. Stcphey. manager of advanced 
salcs-nussilc guidance section. Heavy Mili- 
tary Electronic Equipment Deist.. General 
Electric Co., Syracuse. N. Y. 

Frank L. Moncher, director of engineer- 
ing, Aro Hydraulics Division, Vickers, Inc., 
Detroit, Mich. 


INDUSTRY OBSERVER 

► North American's high-speed, high-altitude X-15 research vehicle will use 
the bobsled upward ejection scat developed by Convair as part of industry's 
Crew Escape Systems Committee effort (AW May 6, p. 94). 

► Allison's Model 550 twin spool turboprop engine is now running on the 
test stand at the Indianapolis, Ind., plant. Model 550 delivers about 5,000 
eshp. and was developed entirely by General Motors Corp. private funds in 
the new Allison jet development laboratory facilities. 

►Navy plans to expend SI 5 million in Fiscal 1958 on new test and support 
facilities for its Polaris fleet ballistic missile, including a new research and 
development facility in California's Santa Cruz mountains. Funds also 
provide for expansion of present facilities at Patrick AFB, Fla.; Naval 
Ordnance Laboratory, White Oak, Md., and industrial support facilities at 
Aerojet-General in Sacramento. Lockheed will deed 240 acres to the gov- 
ernment for the new facility. 

► Maximum gross weight for the Ilyushin Model 18 Moscow turboprop 
transport is about 127,600 lb.— about the same as the Douglas DC-7B and 
approximately 14,000 lb. heavier than the Lockheed Electra turboprop 
transport. 

►Main differences between the Tu-110 four-jet Russian transport and its 
earlier twin jet predecessor, the Tu-104, is an additional four feet added to 
the fuselage and about eight feet added to the wing span to accommodate 
the additional engines. Tu-110 has a maximum gross weight about 22,000 
lb. heavier than the Tu-104. Rc-dcsigncd flaps also have been incorporated 
in the Tu-110 to get slower landing speeds and shorter landing runs. 

► Some industry sources believe Gen. D. II. Baker, former director of 
procurement and production for the Air Materiel Command, was overly 
pessimistic in predicting that there will be 57 million sq. ft. in surplus 
facilities by the end of 1961 (AW July 1, p. 28). Reasoning is that while 
space needed to house actual missile airframes is not as great as that required 
for piloted aircraft much more space is needed for supporting missile manu- 
facturing equipment. Such equipment, the sources say, will consume a 
large amount of the 57 million sq. ft. 

► Studies have been conducted at Holloman AFB, N. M.. of special electronic 
flash procedure for photographing shock waves outdoors in connection with 
supersonic speeds and warhead detonation. Procedure is being developed 
by Harold E. Edgcrton, professor of electrical engineering at Massachusetts 
Institute of Technology. Largest area covered thus far is 4 x 6 ft. 

► Navy hopes to complete first designs ot nuclear seaplane airframes during 
the current fiscal year unless blocked by present expenditure ceilings. Begin- 
ning of hardware development is scheduled for Fiscal 1959. 

► Grover Locning is conducting a survey of recent VTOL and STOL 
developments for the National Advisory Committee for Aeronautics. NACA 
will use the survey in planning future VTOL-STOL research programs. 

► Navy may be forced to develop a means of automatically controlling flight 
of a catapulted aircraft for several seconds after launch. Point may soon be 
reached where catapults launching high-performance carrier based aircraft 
will have to reach speeds that will exert enough Gs on the pilot to cause 
momentary blackouts. 

► Air Force, Navv flying time will be crippled by Pentagon decision to cut 
Fiscal 1958 petroleum purchases between 10 and 15% in current economy 
drive. Heaviest cuts will be made in aviation fuels and Navy special fuel oil. 

► Mechanical translation of Russian into English will be demonstrated at 
Rome Air Development Center in late September. Mechanical language 
translation system was developed for Rome’s Directorate of Intelligence Elec- 
tronic Warfare by International Telemetering Corp. 
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Far to the north of settlements, roads 
and railways, DEW line outposts 
stand guard over America. They were 
built with the help of Fairchild C-123 
transports, which flew in the men and 
the construction material— even the 
radar antennas which now scan the 

The C-123 commuter service to 
the DEW line goes on at the rate of 
up to eight tons of cargo per plane— 


The high frontier 

and at the end of the line the landing 
strips have proven too rough, too 
hazardous for any other heavy-duty 

transport now in service. Bm ■ ■ 

The members of this polar bear 1 l.'n LvU 

club have come to depend on the aircraft division • Hagerstown to, Maryland 
C-123— just as the U. S. Armed A DIVISION OF FAIRCHILD engine aho airplane corporatioii 
Forces everywhere. The C-123 shares 

these qualities with other Fairchild ••• w ” ERE ™ EFUTU,,E ‘ SMEASUm:olNU °’ 1I - yEARS1 
aircraft: ruggedness, reliability, and 
ever increasing utility. 


Washington Roundup 


Engine Profits 

House Anned Services Investigating Subcommittee’s 
investigation of military aircraft engine profits and pro- 
curement policies is officially off until next January as 
predicted by Aviation Week (Aug. 12. p. 25). And it 
is doubtful if they will be resumed then when the exten- 
sive information the subcommittee staff has collected on 
17 engine manufacturers for the five-year period 1952 
through 1956 will be outdated. Members of the sub- 
committee headed bv Rep. Edward Hebert (D.-La.) want 
to leave Washington when Congress adjourns in a week 
or so. Only one manufacturer has testified— Roy T. 
Hurley, president of Curtiss-Wright Corp. (AW July 29, 


GM Under Fire 

However, the subcommittee last week did press charges 
that General Motors Corp.'s Buick-Oldsmobile-Pontiac 
Division failed to furnish USAF negotiators correct cost 
data on a S375 million contract for 599 P-84 aircraft and 
that USAP negotiators were too lenient in price redeter- 
mination negotiation even on the basis of the inadequate 
cost data available. Testimony by the subcommittee staff 
included: 

• In a redetermination for forward pricing on 300 air- 
craft a unit price of $275,000 was negotiated. This was 
a compromise between General Motors' calculation of 
S2S8.000 and USAF’s estimate of $262,000. 

• Subcommittee staff's calculation— based on information 
also available to USAF— was $257,644 maximum or 
$254,073 minimum. 

• Post audit by General Accounting Office based on 
“actual costs” said the correct unit price should have 
been $250,000. 

Rep. Edward Hebert (D.La.), subcommittee chair- 
man, objected that USAF “capitulated" to General 
Motors. “Air Force was not adamant,” he protested, “in 
insisting on a price it considered fair and reasonable.” 

MATS Probe 

Senate Commerce Committee will shortly establish a 
special subcommittee to make a thorough study of the 
operations of the Militarv Air Transport Service as 
well as MSTS. Sen. Warred Magnuson (D.-Wash.) said 
the subcommittee will determine “whether these services 
are operating beyond the scope intended by Congress.” 
Emphasis also will be placed in the study on the cost 
and efficiency of MATS compared with commercial air- 
lines. House and Senate Appropriations Committees 
already have directed Defense Department to channel 
a greater portion of transportation from MATS to com- 
mercial carriers. 

Military Pay Raise 

Ralph J. Cordiner, president of General Electric Co., 
will make another bid this week for his proposal to 
change present military pay scales in testimony before a 
Senate Armed Sendees Subcommittee headed by Sen. 
John Stennis (D.-Miss.). Cordiner headed the Defense 
Advisoiy Committee on Professional and Technical Com- 
pensation which concluded that, by boosting pay for 
skilled employes. Defense Department could make tre- 
mendous savings by reducing manpower turnover (AW' 


Feb. 4. p. 37). Cordiner estimated that, if his group's 
recommendations were -implemented, the annual defense 
budget could be reduced by $5 billion. Other members 
of the subcommittee arc Sen. Harry Byrd (D.-Va.), Sen. 
Stuart Symington (D.-Mo.), Sen. Levcrett Saltonstall 
(R.-Mass.), and Sen. Frank Barrett (R.-Wyo.). 

Longer Hitch 

Air Force, in another effort to stem the flow of costly 
technical personnel back to higher-paying civilian life, 
says future cadet pilots will have to sign for a five-year 
hitch rather than the present three years. An Air Force 
spokesman said that, under the three-year plan, a pilot 
spent three-quarters of his hitch training to become 
combat ready. At the end of three years, two-thirds of 
the pilots returned to civilian life. 

Missile Information 

USAF’s Office of Information Sendees hopes to have 
a conference on relaxation of information policies regard- 
ing missile firings with outgoing Secretary of Defense 
Charles F.. Wilson before he leaves, which will probably 
be around Sept. 1. Air Force feels Wilson has tnc back- 
ground on which to base a decision. Murray Snyder. 
Assistant Secretary of Defense for Public Affairs, has re- 
fused to relax stringent restrictions under prodding from 
the House Government Information Subcommittee, 
headed by Rep. John Moss (D.-Calif.) (AW Aug. 5, 
p. 25). A memo by Snyder prohibits the disclosure of 
any details except confirmation of the fact that a test 
firing has occurred and “a brief statement” as to any 
casualties. 

CAA Fare Deadline 

Following a Civil Aeronautics Board request that the 
General Passenger Fare Investigation be expedited, Ex- 
aminer Ralph L. Wiser last week set procedural dates 
and cautioned that strict adherence to the schedule is 
necessary. Deadline for exchange of revised exhibits is 
Sept. 1 3: rebuttal exhibits, Oct. 1 1 : written testimony 
of all parties except Bureau Counsel, accompanied by 
surrcbuttal exhibits, Oct. 25; written testimony by Bureau 
Counsel. Nov. 1; submission of trial briefs. Nov. 8; hear- 
ing. Nov. 18. 

Airways Modernization Board 

Legislation providing for the establishment of an Air- 
ways Modernization Board to monitor U. S. airways de- 
velopment over the next three years became final last 
week with the signature of President Eisenhower. At the 
same time, the President sent to the Senate the name 
of former USAF Lt. Gen. Ehvood Qucsada for confirma- 
tion as head of the new board. Qucsada’s appointment 
was first announced in May (AW May 27, p. 25). 


Floberg to AEC 

John F. Floberg. chairman of the Conference of Local 
Airlines, was recommended for confirmation as a member 
of the Atomic Energy Commission last week by Senate 
members of the Joint Committee on Atomic Energy. 

—Washington staff 
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AMC Develops Missile Support System 


Air Materiel Areas are given support responsibility in 
first step of plan to revamp AMC logistics system. 


By Claude Witze 

Wright-Patterson AFB, Ohio — 
USAF’s Air Materiel Command has 
assigned weapon system support re- 
sponsibility for missiles to five Air Ma- 

This is the first step in a 10 year 
program to revolutionize the AMC 
logistics and communications system 
to meet the demands of missile com- 
bat capabilitv. The Air Materiel Area 
will evolve into the first of a new USAF 
administrative unit, the Weapon Sys- 
tem Support Manager (WSSM). 

Initial assignments of missile support 
responsibility have been made by 
"family groups.” They arc: 

• GAR-1 Falcon and GAR-8 Sidewinder 
air-to-air missiles to Middletown, Pa., 
Air Materiel Area. 

• GAM 63 Rascal and GAM 72 Green 
Quail to Oklahoma City', AMA. 

• TM-61 Matador surface-to-surface 
missile to Warner Robins, Ga., AMA. 

• IM-99 Bomarc surface-to-air missile 
to Ogden, Utah, AMA. 

• SM-62 Snark, SM-64 Navalio and 
SM-73 Bull Goose to Ogden AMA. 
•SM-65 Atlas, SM-68 Titan and SM- 
75 Thor ballistic missile to San Bernar- 
dino, Calif., AMA. 

Spokesmen for AMC’s Directorate of 
Plans and Programs told Aviation 
Week they anticipate about eight pres- 
ent Air Materiel Areas will form the 
"hard core" of combat unit missile sup- 
port in less than 10 years. These new 
Weapon System Support Manager 
commands will take over responsibility 
as the Weapons System Project Office 
( WSPO) phases out of the research, 
development and procurement activity, 


and the missile enters active inventory. 
Tire process will be similar to that 
within the WSPO when AMC takes 
over control from the Air Research and 
Development Command. 

AMC places strong emphasis on the 
fact that it is not making overnight 
introductions of new equipment and 
methods in the logistics picture. 
Faster Computers Needed 

Some of the equipment and methods 
still do not exist. Still greater net- 
works of electronic communicators 
must be provided, and the business 
machine manufacturers face a new de- 
mand for bigger and faster computing 
devices. Univac, already rushed by AMC 
demands, probably is only a crude pro- 
totype of the machine that is needed in 
the next few years. 

As these are introduced, all in sup- 
port of missile combat capabilty' and 
USAF economy, they will bring im- 
provements in management techniques 
applicable to manned aircraft and ap- 
plied at the outset to these weapons. 

T he start already has been made. 
Utilization of the Air Materiel Area as 
a weapon system storage site and the 
commander as a weapon system sup- 
port manager actually is getting a try- 
out with conventional aircraft. 

Such sites, with concentrated man- 
agement authority over all spares and 
maintenance capability, have been es- 
tablished for the Century scries fight- 
ers and the Boeing B-52 long-range jet 
bomber. Experiment will continue. 

This concentration of responsibility, 
authority and the missing pieces that 
can keep an aircraft AOCP at a combat 
base is most appreciated by the unit 


commander. From now on, he will rely 
on a single installation within the U.S. 
for all his equipment, spares and main- 
tenance support. Parts, skills, manage- 
ment responsibility and inventory con- 
trol will be centered at one point. 

Establishment of weapon system stor- 
age sites in the zone of the interior 
along with improved inventory controls 
are expected to reduce the size of 
AMC’s physical structure in the next 
10 years. The combat unit no longer 
will go to specialized depots for special 
components, such as the electronics sup- 
ply depot here at Gentile AFB. 

In addition, aeronautical supply and 
maintenance activity will phase out of 
the overseas depot structure. The man- 
agement functions of both the U.S. 
specialized storage depot and the over- 
seas depot will be assigned to the 
Weapon System Support Managers. 
Personnel for the most part will be used 
where the skills are in demand, at the 
remaining Air Materiel Areas, the 
weapon system storage sites or in mo- 
bile maintenance teams. 

Choice of the storage site and home 
of the WSSM will not depend on 
which prime contractor is involved. 
With the growing introduction of 
missiles. AMC expects the most efficient 
division will be along the “family group” 
line used in the initial assignments. In 
this case, one type of airborne missile 
went to Middletown, another to Okla- 
homa Cits’. The ballistic types are cen- 
tered in California and the cruise mis- 
siles at Ogden, Utah. 

Expedites Standardization 

Tin's breakdown will center particu- 
lar skills in handling and maintenance 
of a particular type of missile at one 
base. It will facilitate use of inter- 
changeable parts when this is possible. 
It may even expedite the constant strug- 
gle for more standardization. 

In assigning managerial responsibil- 
ity for the first missiles to specific Air 
Materiel Areas, it was made clear that 
AMC will continue to provide its own 
support for first-line weapons. Contract 
logistical support will be used only in 
research and development stage and as 
weapon enters obsolescence. 

Prime contractors will find two new 
conditions facing them when missiles 
are predominate in the USAF inven- 
tory. There will be lower stocks of spare 
parts, stocks made up on the basis of 
more complete and accurate informa- 
tion about demand. On top of this, the 
industry' will be forced to help supply 
information to make this possible. 

For fundamentals, AMC todav is 
looking for results by 1 960 from a new 
Division of Logistics Research in the 
Directorate of Plans and Programs. 
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AEC Begins Nuclear Ramjet Study 


Washington— Atomic Energy Com- 
mission has initiated feasibility studies 
on the application of nuclear power to 
ramjet and rocket engines. 

First official statement that AEC is 
interested in the possibility of applying 
nuclear power to ramjets is contained 
in the commission’s 22nd semi-annual 
report to Congress covering the first six 
months of this year. 

Last September, AEC reported that 
it was "concerned with research and 
development of nuclear rocket propul- 
sion” (AW Sept. 17. p. 25) at the N 
Division of its Los Alamos Scientific 
Laboratory, Los Alamos, N. M-. and at 
the Livermore Laboratory in California. 
The announcement was a recruiting ef- 
fort aimed at letting scientists and en- 
gineers know the work existed. 

The current semi-annual report said 
AEC “continued studies” and "initi- 
ated feasibility studies” relating to ap- 
plication of nuclear power to ramjets 
and rockets. The work is being done 
in AEC laboratories and not by indus- 
trial or university’ contractors. 

The report also contained the first 
AEC statement that atomic batteries 
arc expected in the future to power 


"equipment in guided missiles and 
space craft.” 

Five types of small experimental 
atomic batteries have been announced 
so far. They convert atomic radiation 
to electric current. Useful life depends 
upon the radioisotope used, but AEC 
said lifetime can be “many years, and 
the batteries are virtually unaffected by 
temperature and humidity extremes.” 

Latest battery announced uses the 
radioisotope promethium 147 to power 
a wrist watch. It produces 20 micro- 
watts, has a useful life of more than 5 
years and is smaller in diameter than a 
dime. AEC also said: 

• Revisions and additions to laboratory 
facilities at Los Alamos, “necessitated 
by nuclear and thermonuclear reactor 
programs and the nuclear propulsion 
program” and the weapons program, 
continued. 

• “Reactor experiments relative to 
nuclear operation of turbojet engines” 
continued under General Electric Co. 
at the National Reactor Testing Station 
at Idaho Falls. Idaho. First powering 
of a turbojet by heat from a reactor 
took place there in 1956 (AW Feb. 4. 
p. 29). GE and Pratt & Whitney Divi- 


sion of United Aircraft Corp. arc en- 
gine contractors under Air Force’s air- 
craft nuclear propulsion program. Con- 
struction of a Low Power Test Facility' 
also was begun at Idaho Falls. 

• Construction of facilities at Pratt & 
Whitney’s nuclear engine laboratory in 
Middletown, Conn., “proceeded satis- 
factorily and some portions of this com- 
plex were occupied." during the six- 
month period. USAF is building the 
plant. Pratt & Whitney was named to 
operate it under contract to both USAF 
and AEC. 

• AEC exercised an option to buy an 
electronic equipment production plant 
known as the Pinellas Peninsula Plant, 
which General Electric recently com- 
pleted for it between St. Petersburg and 
Clearwater, Fla. GE will continue to 
operate the plant under a contract with 
Sandia Corp. 

• Development continued on "weapons 
employing new design principles which 
can be used more effectively for defen- 
sive purposes” and on "methods of re- 
ducing the radioactive contamination 
resulting from weapons detonations.” 

• USS Nautilus (SSN571), forerunner 
of Navy's missile carrying nuclear 
powered submarines, traveled 62,560 
mi. without being refueled. Of this, it 
traveled 36,498 mi. fully submerged. 
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Radar Advance May Aid ICBM Defense 


times from sites along the Distant 
Early Warning (DEW) Line. 

An enemy ICBM may be expected 
to have the following general charac- 
teristics: range about 5,000 mi., flight 
time approaching 30 min., velocity at 
burnout approximately Mach 20, alti- 
tude at apogee (highest point of its 
eliptical trajectory) about 800 mi. 

Radars with a' maximum missile de- 
tection range of 300 mi., such as are 
presently proposed for use with the 
Army’s Nike-Zeus, can defend only 
specific target areas because an incom- 
ing ICBM would be within range only 
during its period of rapid acceleration 
at the terminal end of its trajectory. 

ORDIR equipped sites along the 
DEW Line potentially could detect an 
ICBM during an early stage of its flight 
which would enable a defense unit to 
launch an intermediate range missile to 
kill the ICBM near apogee. 

There are two strong advantages to 

• At apogee an ICBM would be travel- 
ing more slowly than at any other point 
in its flight. From the time of launch- 
ing, the missile accelerates until burn- 
out, decelerates to apogee, and then is 
rcaccclcrated during its return to earth 
bygravity. 

• Thermonuclear warhead that can be 
expected to be used with an ICBM 
would be detonated over Arctic waste- 
land with minimum danger to military 
targets or civil population from result- 
ing fallout. 

Columbia Program 

Work on the Omnirange Digital Ra- 
dar system (officially titled “Long Range 
Missile Detection’ Project)" began at 
Columbia University's Electronics Re- 
search Laboratories in March, 1954. and 
the technique was first successfully dem- 
onstrated in March of this year. 

Scientists of the Electronics Research 
Laboratories told Aviation Week that 
the theoretical and experimental re- 
search for the project utilized a com- 
munication theory approach to achieve 
“a reduction in entropy of a discrete 
noisy (radar) channel.” 

Although there are several other con- 
tractors working in the area of ex- 
tending radar range by fine structure 
analysis, including Lincoln Laboratory, 
Melpar. General Electric, Sperry and 
Wcstinghouse, the Columbia program 
began about two years before the others 
and is the first to announce its results. 

The new technique will have appli- 
cation in fields other than radar where 
the received signals are very weak, such 
as tracking of the earth satellite, scatter 
communications and certain phases of 
radio astronomy. 

ORDIR is a lock and key system 


By James A. Fusca 

New York, N. Y.— Defense of the 
North American continent against at- 
tack by intercontinental ballistic mis- 
siles is significantly closer to reality 
with disclosure of a fundamentally new 
radar technique potentially capable of 
extending missile detection range to 
distances of 2,500 mi. 

Joint disclosure by Columbia Uni- 
versity scientists and officials of USAF’s 
Rome Air Development Center is the 
first on the more than 510,000,000 
USAF research and development pro- 
gram in the field of “fine structure 
analysis” of radar echoes. 

Fine structure analysis is a method 
of frequency and phase analysis of a 
radar return signal that permits meas- 
urement of target range and velocity 


with unprecedented accuracy despite 
signal strengths that are far below the 
noise level of the radar receiver before 
processing. 

Technique's Significance 

Mission of an anti-missile weapon 
system is to detect, identify, intercept 
and destroy an incoming enemy mis- 
sile. Because existing radars arc unable 
to detect missiles at ranges of more 
than 300 mi., primary problem of de- 
signers of such defense systems has 
been the short time interval between 
detection and arrival of an ICBM 
traveling at speeds near Mach 20 (AW 
Apr. 9, 1956, p. 43). 

Columbia's new system, called 
ORDIR for Omnirange Digital Radar, 
may provide warning times up to 15 
minutes from U. S. sites and even longer 


ORDIR'S developers at Columbia University’s Edwin H. Armstrong Laboratory, Alpine, 
N. where system lias been undergoing tests. Left to right, J. H. Bose, S. Fisher,' Dr. R. I. 
Bernstein and Prof. L. H. O'Neill. Dual parabolas of the experimental system appear in 
background. 
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F-89 Launches Genie 


Nuclear warhead air-to-air missile. Douglas MB-1 Genic, is launched from Northrop F-89 Scorpion in Atomic Encrgv Commission test at 
Yucca Flat. Ncv. (AW July 29. p. 33). F-89. at 18.000 ft. altitude, was on course of 280 deg. and at 450 mph. TAS. After launch, F 89 


that utilizes frequency modulation of 
the transmitted signal and sustained 
coherence of the received signal to per- 
mit integration and analysis of the 
target echo. 

Heart of the system is a highly 
stable crystal oscillator used to estab- 
lish transmission frequency and to ob- 
tain coherence of the received signal. 
The major difficulty overcome in de- 
sign of the system was to prevent de- 
generation of master oscillator stability 
by frequency modulation in later stages. 

techniques to provide signal integra- 
tion over periods up to 0.5 seconds 
after which it performs a spectral 


Army-USAF Controversy 

Army and Air Force currently are 
battling over who should have ICBM 
defense responsibility. Army has Nike- 
Zeus, developed by Douglas and Bell 
Laboratories, 3gainst which the Air Force 

by Convair and Radio Corp. of America. 

100-200 mi. while Wizard, apparently 
anticipating the radar breakthrough, has 
long range capability. Air Force claims 
the Army system lacks both range and 
sophistication. Conflict is now before 
the Pentagon's Weapon System Evalua- 
tion Group (AW May 20, p. 23). 

Week dial Columbia's development 
certainly strengthens Air Force's bid for 
anti-missile missile responsibility primarily 

specific target defense backup, high cost 


analysis of the signal to determine 
range and velocity of the target. Car- 
rier modulation provides range data and 
Doppler resolution velocity data. 

Because of the long integration times 
possible with sustained coherence, re- 
ceived signals far below the noise level 
of the radar receiver input stages can 
be amplified and analyzed. According 
to Columbia scientists, the new tech- 
nique pushes signal reception to the 
coherence/ incoherence borderline, the 
borderline between conventional elec- 
tronics and quantum mechanics, while 
using conventional tubes and antennas. 
Beyond this borderline, they said, lies 
the indeterminacy characteristic of the 
Heisenberg effect. 

Navaho SM-64 Is Fired 
Successfully in Test 

North American Aviation's canceled 
Navaho intercontinental cruise missile 
had a successful test firing last week 
from Patrick AFB, Fla., in which the 

• Went through rocket-boosted launch 
and acceleration, ramjet ignition, 
booster separation sequences. 

• Reached an altitude of more than 
75,000 ft., a height greater than that 
which had been programmed for the 
flight. 

• Reached a speed of more than 
Mach 3. 

• Traveled more than 300 miles. 

Cause of the flight's termination has 

not vet been determined. 

Tl’ic missile was the XSM-64, known 
in the company as the G-26. Airframe 
configuration very closely resembles that 
of North American's X-10 research 
vehicle. Powerplants for the Navaho 


are two 48-in. ramjets, while the X-10 
used two Pratt & Whitney J57 turbo- 
jets. In tests at Edwards AFB, Calif., 
the X-10 reached speeds of between 
Mach 2.1 and 2.3. 

Production version of the missile, the 
SM-64A with a company designation of 
G-3S, has the same airframe and pro- 
pulsion as the G-26. Both use the same 
pure inertial guidance system developed 
for Navaho by North American's Auto- 
netics Division. Both ride piggyback 
on the rocket booster. The G-26 em- 
ploys the same two vertical butterfly- 
like surfaces projecting up on a slant as 
those used by the X-10, while the CL38 
production model has only a single 
vertical tail located in the middle of the 
aft end. 

Other differences: 

• G-26 uses rocket booster package con- 
sisting of two 135.000 lb. thrust cham- 
bers developed by North American’s 
Rockctdync Division: flight path is a 
near vertical launch and acceleration to 
about Mach 1.5 speed required for ram- 
jet ignition, then pushover into level 
cruise flight attitude. G-26 is lighter 
gross weight than the production version 
of which none has been assembled. 

• G-38 uses booster package of three 
135,000 lb. thrust chambers: flight path 
is a just-off-vertical launch and climb to 
more than 100,000 ft., booster separates 
en route and missile coasts over the top 
and, during the downward fall, develops 
ramjet ignition speed. It then pulls out 
to level flight cruise at between 70,000 
and 80,000 ft. Cruise range was an- 
nounced as more than 5,000 miles at 
design cruise speed of Mach 3. 

Successful missile was fifth firing of 
a Navaho. The preceding four were 
plagued by malfunctions (AW Julv 15, 
P- 23). 
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Washington— Overhaul of Air Force 
procurement and production program 
to meet expenditure ceilings is almost 
completed. Only major changes in the 
near future are expected to come in 
development programs. 

Raising of USAF’s Fiscal 1958 spend- 
ing ceiling front $17.6 to S17.9 billion 
and lowering of progress payments and 
overhead were described by one Air 
Force spokesman last week as "the 
end of the streetcar line” in recent 
moves aimed toward readjusting pro- 
curement spending. 

For the next six months, develop- 
ment programs will remain under very 

and stretchouts arc likely. Good pros- 
pects for trimming: 

• Ballistic missiles program. So far. this 
lias been exempted from most of the 
recent economy moves, including cuts 
in overtime payments and overhead, 
even though it is chiefly responsible for 
USAF’s rising costs. But the feeling 
is growing that a two-headed ICBM 
program, with dual development of the 
Convair Atlas and Martin Titan, is too 
costly in face of reduced spending every- 
where else in USAF. Defense Secretary 
Charles E. Wilson already has ordered 
a merging of the Army Jupiter and 
USAF Thor IRBM programs. A three- 
man board composed of Maj. Gen. John 
B. Medaris, director of Army's Ballistic 
Missile Agency: Maj. Gen. Bernard A. 


Schricvcr. commander of ARDC’s Bal- 
listic Missile Division, and William H. 
Moladay, Wilson’s special assistant for 
guided missiles, will combine best ele- 
ments of the two developments. Both 
missiles use the same USAF-sponsorcd 
engine developed by Rockctdyne Divi- 
sion of North American Aviation. Inc. 
Chrvslcr Corp. is airframe contractor 
and Ford Instrument Co. the guidance 
contractor on Jupiter. Douglas is air- 
frame maker of Thor, with AC Spark 
Plug Division of General Motors Corp. 
handling guidance. Speculation is that 
the Thor airframe and Jupiter guidance 
will end up in the final package. 

• Nuclear aircraft program. As in the 
ICBM program, there is dual— although 
not duplicator}’— work going on for both 
the airframe and engine (sec p. 34), 


and this is considered too costly in 
times of austerity. Atomic Energy Com- 
mission, which also supports this de- 
velopment work, is also hit hard by 
budget trimming. 

No further industry-wide briefings at 
the Pentagon, such as the one USAF 
Secretary James H. Douglas gave indus- 
try leaders two months ago (AW July 1, 
p. 26), arc planned. Instead, representa- 
tives of procurement and research and 
development offices will, visit plants 
around the country to get on the spot 
impressions and reports and to brief 
companies individually on specific pro- 
jects and on the general outlook. 

In Dayton, a spokesman for Air 
Materiel Command’s Directorate of 
Procurement and. Production told 
Aviation Week that USAF faces an 


Revised FY 1958 Expenditures 


S 8,950 
10,400 
17,900 




AVIATION WEEK, 


st 19, 1957 


austerity budget for authorized pro- 
grams for the next few vears. 

He said USAF and AMC will have 
to exercise great care to be certain that 
the necessary part of the industrial 
complex “does not die on the vine.” 

Meanwhile, major aircraft companies 
have accepted USAF's challenge on 
expenditures, he said. They began 
cutting back immediately after Secre- 
tary Douglas' briefing to industry' lcad- 

Most noticeable reductions have 
been in personnel, primarily through 
attrition but also through some layoffs. 

'ITrese are latest Defense Department, 
Air Force and Navy actions designed to 
adjust military and industry to budget 
ceilings: 

• New expenditure estimates resulting 
from congressional action and review 
of military programs raised USAF’s total 
from the SI 7.6 billion proposed in 
the President’s budget early this year 
to $17.9 billion, raised Navv from 
S10.3S9 to $10.4 billion and cut Armv 
from $9.17 billion to $8.95 billioii 
(see box p. 30). 

• Air Force says it will cut its civilian 
payroll by 5% by Nov. 1, reducing 
overseas and domestic civilian employ- 
ment by approximately 20,000. Attri- 
tion will take care of a good part of 
this. This follows plans to cut USAF 
headquarters overhead by 12% in 
Fiscal 1958. 

• USAF called on industry to make 
‘corresponding cuts” in expenditures 
chargeable to payroll and other over- 
head in cost plus fixed fee contracts. 


Actually, much of the overhead cutting 
—most of it in personnel costs— already 
is well under way in industry. USAF 
estimates that “this and other actions 
previously announced" still will leave 
aircraft industry employment “some- 
what above the level of early 1956,” 
which was close to 800,000 (AW Aug. 
5. p. 26). Average employment level in 
avionics is expected to increase. Air 
Force said. It also pointed out that 
the 5% figure now being mentioned 
is a part of the general 12% overhead 
reduction suggested by Secretary Doug- 
las sometime ago as a goal for industry 

• Defense Department ordered a cut in 
progress payments. Effective Sept. 1, 
percentage allowed will be 70% of total 
costs incurred by contractors instead of 
75% or 85% of the cost incurred for 
direct labor and material, exclusive of 
overhead, instead of the former 90%. 
Old contracts as well as new will be 
affected. No specific exemption for 
ballistic missile contractors was in- 
cluded in the directive (7800.5), but 
the directive leaves room for negotia- 
tion on most contracts. In an attempt 
to assist small suppliers, the directive 
exempts them, allowing contracting of- 
ficers to provide “so long as reasonably 
necessary” payment of up to 75% of 
total costs or 90% of costs of direct 
labor and material. 

• Subcontracting policy. Air Materiel 
Command said policy remains the 
same so far as percentage of total busi- 
ness that USAF tries to give to sub- 
contractors. but that the percentage is 


harder to control in a period of con- 
traction. In the past, the goal has been 
40 to 50% of the dollars spent on a 
weapon system, AMC now is trying 
to hold the actual figure to between 
30 and 40%. 

• Contract maintenance. Gen. E. W. 
Rawlings, AMC commander, told Avia- 
tion Week the basic policy has not 
changed on this cither but that USAF 
must keep the amount of contractor 
maintenance under control. USAF 
originated the idea but found that when 
it reached a level it wanted to hold, 
contractors wanted even more expan- 

In the past, USAF has had enough 
second line aircraft to let more than 
half its maintenance be done by con- 
tract. Now, as the advent of missiles 
and the effect of economy waves force 
it to eliminate some second line air- 
craft, contractor maintenance is bound 
to decline. Gen. Rawlings pointed out, 
hou'ever, that USAF maintenance is 
dropping, too. Maintenance depots 
have been closed in Alaska and Hawaii 
and plans for three others, including one 
in Spain, have been scrapped. Existing 
depots will be modernized w’hcrever 
necessary to handle new equipment, but 
this is not considered expansion. Depot 
manpower now is 25,000 to 30,000 be- 
low' the Korean war peak. 

• Navy says it will reduce civilian jobs 
by 18,000 in this country and abroad 
during Fiscal 1958. A spokesman said 
most of the reduction will be accom- 
plished by Oct. 31, partly through attri- 



Cutaway Shows Gyron Details 

Cutaway of 20,000 lb. dry-thrust Gyron shows that the simple single-spool layout with its short, all stainless steel seven-stage com- 
pressor. Tire trumpet-shaped sheet metal shaft joining the compressor with the turbine provides sufficient stiffness so the usual third bear- 
ing at shaft mid-point can be eliminated, dc Havillund said. Two turbine stages have blades of fully machined Nimonic forgings using 
fir tree attachments. Engine is designed for extended supersonic flight. 
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Safer, More Comfortable Suit 
Developed for Supersonic Flight 


Liglit-weight flying suit, bused on the 
partial pressure concept and designed 
to cover the flight profiles of USAF's 
supersonic fighters, interceptors and 
bombers, has been developed for the 
Air Force by a subcommittee of the 
Industry Crew Escape Systems Com- 
mittee. New flight gear will give super- 
sonic pilots greater safety, more mobil- 
ity and increased comfort. 

Convair-San Diego’s Human Engi- 
neering Group functions as chairman 
of the ICESC subcommittee on de- 
velopment of personal equipment. 
ICESC is composed of 13 major air- 
craft companies working cooperatively 
on pilot escape system problems (AW 
May 6, p. 94). 


The new garment, which is being 
developed by Convair's Human Engi- 
neering Group under guidance of the 
Aero Medical Laboratory, Wright Air 
Development Center and the ICESC 
subcommittee, is made up of an im- 
proved helmet, boots and gloves which 
are integrated into a flight suit. 

Convair attributes these advantages to 
the new flight suit: 

• Combines into one three-piece outfit 
the five separate garments now required 
for survival: waterproofing; thermal liner 
for warmth; ventilating suit for cooling; 
partial pressure suit, and underwear. 

• Provides up to 1 0 seconds additional 
protection against bums. 

• Floats a pilot face up— even if un- 



conscious— with full gear and in cold 
water without undue exposure. 

• Decreases bulk of the equipment, giv- 
ing it greater comfort and reducing drag 
during a supersonic ejection. 

• Reduces bv about one third the time 
it now takes a pilot to don the full 
complement of personal equipment, an 
important consideration in case of a 
sudden enemy air attack. 

Here is what Convair engineers did to 
give a pilot more mobility while his 
body is under pressure and more com- 
fort during the 99% of the time his 
suit is unpressurized; 

• Helmet has a larger face plate for in- 
creased visibility, is structurally stronger 
to withstand supersonic ejection blast, 
yet is less bulky and is lighter in weight 
than tiie MA-2 and MA-3 types in use. 

• Seal at the neck incorporates a ball 
bearing between helmet and suit, allow- 
ing a pilot to turn his head easily at 90 
deg. in cither direction. All communi- 
cations, oxygen, electrical and ventila- 
tion lines leading from cockpit to suit 
enter the helmet through one anchor 
point. This is a big improvement, ac- 
cording to Convair, because few men 
are strong enough to turn their heads 
appreciably while under pressure in the 
present MA-2 or MA-3 helmets. 

• Gloves are made in two parts. One 
part is fingerless and pressurizes the 
back of the hand. Second part covers 
the fingers, but without pressurization. 
Convair says tests have shown that, if 
the fingers are not enclosed in the pres- 
surized portion of the glove, pilot's 
hands do not lose mobility and dexterity 
as happens with present equipment. 

• Boots are sized to the pilot’s feet with 
nylon lacings and arc closed by a zip- 
per. To put them on, a pilot simply 
laces the boots to size and zips them 
closed. Feature of the boots, which 
were made for ICESC by Chippewa 
of Wisconsin, is that they float, which 
helps a pilot to remain afloat and warm 
and makes it unnecessary for him to 
take them off in the water. 

New suit has been tested exhaustively 
for pressure in an altitude chamber at 
Randolph Air Force Base. Tex.; for wind 
blast and deceleration stresses at 
USAF’s SMART track at Hurricane 
Mesa, Utah; for fire resistance at Con- 
vair-San Diego, and for immersion in a 
San Diego swimming pool. 

Convair concedes that the new suit 
is "not so much a new design as a re- 
design, and it is still based on the par- 
tial pressure concept.” 

Other companies working on the 
ICESC personnel equipment subcom- 
mittee with Convair include: Boeing Air- 
plane Co.: Coflvair-Fort Worth: Lock- 
heed Aircraft Corp.: North American 
Aviation. Inc. and Republic Aviation 
Corp. Naval aero-medical officers from 
North Island Naval Air Station, San 
Diego, sit in as observers. 
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Greater Human Factors Emphasis 
Asked by Navy Safety Expert 


By Richard Sweeney 

San Diego— Cockpit instrumentation 
today is designed for everything but 
the man who is flying the plane, a 
Naval safety expert told Institute of 
Aeronautical Sciences members meet- 
ing here last week. 

Accidents often attributed to pilot 
error really arc failures of instruments, 
according to Capt. J. Sinkankas, avia- 
tion safety officer of staff commander. 
Air Force Pacific Fleet. 

Capt. Sinkankas presented a paper 
at one of two open sessions among the 
five at the IAS National Naval Avia- 
tion meeting. The session was high- 
lighted by discussion of the need for 
human factors consideration in all as- 
pects of weapon systems throughout 
their evolution and use. 

Cockpit Problems 

The safety officer cited these prob- 
lems in present cockpit instrumentation: 

• Today’s attitude indicator is small, 
yet this is the most vital instrument and 
should be at the center of attention and 
easiest to read, with all other gauges 
grouped and designed to be comple- 
mentary. 

How about a rectangular presenta- 
tion with proper color for earth and 
sky?, he asked. 

• Noise in the airplane from many 
sources has been dampened, but the 
loudest and most irritating noise, that 
through the headset, still is an annoying 
factor. He asked if it might not be 
better to delay more avionic advances 
in this area and concentrate on solving 
this bugaboo. 

• Altimeter at present, with its three 
hands, presents a problem. Misreading 
is too frequent and disastrous, and in- 
accuracies are well recognized. 

• In personal equipment, a part of to- 
day’s high performance airplane cock- 

it environment, the pressure suit is 
ighly uncomfortable and almost im- 
mobilizes pilots under normal circum- 
stances, let alone when an emergency 
demands its use in pressurized configu- 

Rcsult of today’s instrumentation dis- 
plavs and cockpit environment, is that 
accidents frequently attributed to pilot 
error rcallv arc failure of instruments, 
Sinkankas declared. Pilot problems re- 
sulting from today’s cockpits and 
presentations arc mostly mental rather 
than purely physical ones, he said. 

Other sections of the weapon systems 
which need closer human engineering 
from the very beginning, the paper 
indicated, are those parts which affect 
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maintenance and manufacture. Dc- 
signs should be keyed to what service 

which in turn leads to maintenance 
problems and sometimes to accidents. 
Systems need design and engineering 
aimed at the ultimate in upkeep if 
complete advantage is to be taken of the 
advanced capabilities they embody, ac- 
cording to the paper. 

Also, Sinkankas said, experience has 
shown that, while it is the older, expe- 
rienced pilots who sit in judgment on 
new aircraft in test, it is the younger, 
less mature pilots who fly them and 
incur high accident rates. 

In these cases, the paper pointed out, 
the older, more mature pilots have 
learned through experience to live with 
undesirable characteristics of airplanes, 
to compensate for them automatically, 
and, hence, those characteristics vVliich 
can hamper fleet operations by younger 
pilots puss through test phases without 
correction, showing up in operational 
accident rates. 

Another factor bearing on the situa- 
tion is that techniques once accepted 
opcrationallv tend to be used again. 
Sinkankas said this is especially true in 
pilot training. The proven methods of 
yesterday arc supposedly adapted to 
newer planes, and perhaps this area 
bears investigation leading toward im- 
provements along the line, so that old 
techniques which are not necessarily 
the best ones, can be weeded out and 
new ones substituted. 

Warfare Analysis 

Concerning warfare problem analy- 
sis, a paper prepared and delivered by 
F. Gloeckler, director of the Air War- 
fare Research Department, Air Devel- 
opment and Materiel Center, said one 
of the most necessary portions of such 
work is being sensitive to changes in 
original assumptions upon which 
weapon systems for a given combat con- 
dition are based. 

For best results, analysts should al- 
ways be willing to review original as- 
sumptions and change them according 
to new developments on new informa- 
tion. Accuracy of assumptions should 
always be questioned rather than ac- 
cepted as unchanging facts, the paper 

Another factor bearing close scrutiny 
is realism of weapon system require- 
ments in terms of time rather than mis- 
sion. In an original analysis which 
called for development of a very so- 
phisticated weapon system to meet the 
conditions, it is a waste of time to 
specify a degree of sophistication which 


can be reached eventually. The paper 
said such capabilities are desirable as 
can be built with reliability in the same 
time period in which the other compo- 
nents of the weapon system are to 
function. 

Sophisticated abilities reaching oper- 
ational reliability and production status 
in an obsolete airframe are to be 
avoided, the paper indicated. 

Fatigue Failures 

Judging of safe service life for high 
performance aircraft in terms of pos- 
sible fatigue failures calls for accurate 
determination of load and structural in- 
tegrity as early in the plane’s life as pos- 
sible, according to a paper prepared and 
read by C. P. Baum, of the Airframe 
Design Division of Navy’s Bureau of 
Aeronautics. 

Today's structures of heavy plates 
and forgings have indicated, Baum said, 
that complete failure follows swiftly 
after first cracks appear, making it im- 
perative that accurate as possible knowl- 
edge be obtained as to when the plane’s 
service life is nearly over and its struc- 
ture is entering the time period when 
possible overloads may induce sudden 
and complete failures. 

He cautioned, however, that too 
great a conservatism in forecasting a 
correct service life for a design can 
cause trouble in the too early retirement 
of very expensive weapon systems while 
operational capability remains within 
safe operating margins. 

Characteristic of today’s loads, 
Baum's paper indicated, are low cycle, 
number and high load factors. 

Affecting this in turn are changes in 
mission the plane was not originally 
designed to accomplish, unexpected 
usage which induces loads near the 
limit load factor more frequently than 
was anticipated in original design spe- 
cifications. 

Navy Program 

In its current program to insure an 
economical yet safe service life for its 
aircraft. Navy has eight-channel oscillo- 
graphs and statistical accelerometers 
mounted in at least 200 of the 20 
latest types aircraft in use. 

Role of flight safety engineering en- 
compasses almost every aspect of air- 
craft design and test, C. O. Miller, 
Chance- Vought Aircraft staff engineer, 
said in his paper. Incorporation of safety 
engineering occurs all along the air- 
plane’s development cycle, from design 
board through test flight and opera- 

Miller said flight safety engineering 
should have a high position within the 
conqxmv operating framework, with its 
activities spread downward through the 
various working levels and groups with- 
in engineering flight test and field serv- 
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Pratt & Whitney Says Cutbacks 
Peril Nuclear Engine Project 


Washington— Pratt & Whitney Divi- 
sion of United Aircraft Corp. told its 
stockholders last week it is “probable" 
that its nuclear aircraft engine project 
"will be drastically reduced in scope or 
even possibly eliminated entirely." 

Air Force refused to say what its in- 
vestment in the Pratt & Whitney 
project is thus far but confirmed that 
the aircraft nuclear propulsion program 
as a whole is under intensive review, and 
said a decision is imminent on how 
much development to continue to sup- 

F One likelihood is that USAF will 
cancel its support of the Pratt & 
Whitney project, but that the Atomic 
Energy Commission will continue to 
support it. Air Force is building the 
Connecticut Aircraft Nuclear Engine 
Laboratory at Middletown. Pratt & 
Whitney is scheduled to use it for re- 
search and development under contract 
to both USAF and AEC. 

But if USAF, the major backer in 
terms of dollars, should decide to 
abandon this project and continue to 
support only the General Electric Co. 
project at Evcndale, Ohio, and Idaho 
Falls, Idaho, Pratt & Whitney might 
conceivably decide not to continue the 
work at such a low level of support. 

Pratt & Whitney pointed out that 
any change in the status of its nuclear 
project, “if it comes, will have little 
effect on current operating results or 
those for the future, as it has never been 
counted on materially in our financial 
forecasting due to its highly experi- 


Rocket-Jet. Fighter 

Saunders Roc Ltd. was awarded pie- 
production contract for mixed rocket jet 
interceptor developed from its SR. 53 
research aircraft. Mach 2 fighter is to be 
known as Saunders Roe P.177. Contract 

which was placed with English Electric 
for 20 P.l fighters, but is only for eight 
aircraft. Powerplanls will be de Havil- 
land Gvron Junior with afterburner and 
dc Havilland Spectre variable thrust 

Future 8 of Saunders Roc contract is 
uncertain in view of white paper cutback 
and the fact that English Electric P.l, 
which Defense Minister Duncan Sandvs 
called last of Britain's manned fighters. 

Future development of P.l as mixed in- 
terceptor will be with external fuselage 
podded Napier Scorpion rocket engine. 

ready well along. 


mental nature and nebulous production 
potential. All capital assets devoted to 
this particular project have been fur- 
nished by the government.” 

Stopping of development work on 
the T57 turboprop engine also was re- 
ported by P&W, due to Air Force's 
cancellation of the Douglas C-132 cargo 
project. The company said work on 
the T57 “could be quickly resumed if 
a requirement for such an engine de- 
veloped in the future,” because de- 
velopment work on the J57 turbojet 
version is continuing. 

The company said possibility of a 
change in the status of the nuclear 
engine project was due to “the Defense 
Department economy drive in combina- 
tion with the rapid advances being 
made in other forms of aerial propul- 

Future of airframe projects for the 
nuclear powered aircraft also are in 
doubt. Lockheed Aircraft Corp. this 
year has carried on its weapon system 
contract on the nuclear plane with about 
one third as many engineers as last year. 
Slowdown means that the laboratory 
being built in North Georgia would 
come into operation some 16 months 
later than it could have. Lockheed and 
Pratt & Whitney arc teamed on one 
airframe-engine concept and Convair 
Division of General Dynamics Corp. is 
teamed with General Electric on a 
second concept. 

The Convair-GE program also is con- 
tinuing at a lower dollar volume and 
longer time phasing. 

Smith Leaves Slick. 
Replaced by Rentzel 

Dallas— Robert J. Smith resigned as 
president of Slick Airways last week, 
with Delos W. Rentzel again becoming 
operating head of the cargo airline. 

Smith resigned his positions of 
president, director and member of 
Slick’s executive committee, severing 
all relations with the airline. Reason 
cited by Rentzel in announcing the 
change was that Smith is engaged in a 
number of other activities and finds he 
cannot do justice to them and to Slick. 

With Smith’s resignation, Rentzel 
resumes the duties of president he 
dropped when Smith joined the airline 
in May, 1956. Rentzel joined Slick as 
chairman of the board of directors in 
November, 1954, and served as chair- 
man and president during the period 
when the carrier was rebuilding after 
the planned merger with Flying Tiger 
fell through. Rentzel remained as 


chairman when Smith took over the 
presidency last year. 

Before joining Slick, Smith was in- 
volved in a number of activities, includ- 
ing duties as board chairman of the 
Eleventh Federal Reserve Bank and 
president of Pioneer Aeronautical Serv- 
ices and Pioneer Air Lines. He con- 
tinued his association with the Federal 
Reserve Bank and Pioneer Aeronautical 
during his tenure with Slick. Smith is 
also a USAF Reserve brigadier general. 

Rentzel said Smith came to Slick with 
the understanding that he would con- 
tinue active participation in all these 
affairs. After trying it for a year. 
Rentzel said. Smith finds “it is not 
feasible for one man to do justice to all 
of these important activities." 

“While we understand his devotion 
to these earlier interests,” Rentzel said, 
“we deeply regret that he has elected to 
resign from Slick. Under his direction, 
the company was successful in obtain- 
ing additional financing needed to con- 
tinue the expansion of its aircraft fleet. 
This equipment allowed the company 
to increase its international operations 
and to improve its domestic common 


News Digest 


Boeing Aiqilane Co. has been 
awarded a S159.31 5,444 Air Force con- 
tract for production of the IM-99 
Bomarc interceptor missile. USAF will 
use the Bomarc for area defense. 

Daniel G. Mazur, Naval Research 
Laboratory specialist in design and op- 
eration rocket telemetering, was named 
last week as manager of the Vanguard 
Operations Group at Patrick AFB, Fla. 
Mazur, an electronics engineer with 
NRL since 1946, will supervise the 
Navy’s part of the operations at Patrick 
for the earth satellite program. 

Brig. Gen. Victor Haugen has been 
named assistant deputy commander of 
the Air Research and Development 
Command for Weapons Systems with 
headquarters at Wright Air Develop- 
ment Center, Dayton. He succeeds 
Maj. Gen. Howell Estes who moves to 
the Pentagon as assistant USAF chief 
of staff for air defense systems. 

Doman LZ-5 helicopter is being dem- 
onstrated to Gulf Coast oil companies 
in a 4.000 mi. tour. Only spare parts 
carried are spark plugs. 

Bell Aircraft Corp. acquired Birma 
Manufacturing Co. of Buffalo, N. Y„ 
a producer of molded Fibcrglas prod- 
ucts. Transaction, including cash and 
shares of Bell stock, makes Birma Bell’s 
seventh wholly owned subsidiary. 
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Global guardian — Nowhere can an aggressor take refuge from 

America’s mighty instrument of retaliation, the Northrop Snark SM-62... 
world’s first intercontinental guided missile, now scheduled for delivery to 
the Strategic Air Command of the U.S. Air Force. These pilotless bombers 
are designed to carry nuclear warheads with unerring accuracy over inter- 
continental ranges. Snark missiles can be launched in mass from sites thou- 
sands of miles from their targets. This forceful deterrent to attack is an 
existing product of Northrop's “years ahead” engineering. Missiles, drones, super- 
sonic jet aircraft, ground support and armament equipment, integrated weapon 
systems and other vital national defense elements are being developed and pro- 
duced at Northrop, where simplicity and economy are vital elements in 
the continuing search for weapon systems to guard tomorrow’s free America. 
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Builders of the first Intercontinental Guided Missile 
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CAA Says Jet Airliner Problems Ease 


Second jet age planning report is issued by CAA in 
effort to put jet problems in proper perspective. 


By Ford Eastman 

Washington — Problems expected 
through the use of jet aircraft in civil 
air transportation will not be as serious 
as first thought, the Civil Aeronautics 
Administration reported today. 

In its second jet age planning prog- 
ress report, the CAA said intensive 
study of jet operational requirements 
has reduced many jet problems to their 
proper perspective, dispelling much of 
the earlier concerns. ’1 he agency's first 
jet progress report was issued last year 
(AW July 16, p. 27). 

The CAA said that, in the past, 
"various quarters” have expressed con- 
cern over such questions as runway 
length and strength requirements, for- 
eign object damage, jet fuel reserves, 
slow recover)' to full thrust and noise. 
Now, runway problems concerning 
length and strength appear to be of 
minimum concern in instances where 
the jets will fly the same route struc- 
tures as today’s larger piston-engine 
aircraft. Runway length increases, how- 
ever, probably will be required for tur- 
bojet aircraft that will fly ranges in 
excess of those presently accommo- 
dated, the CAA said. 

Foreign Object Damage 

Foreign object damage of jet engines 
has been a serious problem in past mil- 
itary operations, the report said, but 
added that improvements in compres- 
sor and intake designs of civil jet trans- 
ports, plus potential developments such 
as the aerodynamic screen and good 
housekeeping of ramps and taxiways are 
now considered satisfactory to handle 
this problem. 

In the case of fuel reserve, the report 
pointed out, experience with military 
jet operations where short fuel reserves 
were encountered were misleading when 
applied to civil jet operations. The 
civil jet manufacturers, it said, have 
used great care in designing the jet 
transports to have holding fuel reserves 
and general terminal performance com- 
parable to present civil practice. 

As for recovery of full thrust on ap- 
proach, the CAA said the twin spool 
and variable stator jet engines have 
shown the ability to have recovery 
times essentially comparable to present, 
large piston engines. 

Another problem expected with the 
jet engines was that of reverse thrust 


for braking. Here again, the CAA said, 
the problem has been reduced through 
the development of reverse thrust de- 

Bccause of the public concern over 
jet aircraft noise, the CAA placed spe- 
cial emphasis upon the noise problem. 
Public concern was based primarily 
upon the noise of military aircraft— the 
sonic boom, jet afterburners and noise 
at takeoff. 

Since civil jet transports will not go 
faster than the speed of sound, the 
sonic boom will be an exclusive phe- 
nomenon of the military. CAA also 
pointed out the jet afterburner also is 
an exclusive military feature which will 
not be used on civil jet transports. As 
for takeoff noise, the agency said, all 
civil jet transports are to be equipped 
with suppressors mounted on the ex- 
haust of the engines. The report pre- 
dicts that these suppressors will reduce 
the noise of the jet transports to ap- 
proximately- that of present, large piston- 
engine aircraft. 

The CAA jet planning program was 
initiated one and a half rears ago to 
provide the maximum information pos- 
sible to ease the transition from piston- 
engine aircraft to jets. Both government 
and industry arc participating. The 
program has been aided substantially, 
the CAA said, by manufacturers of jet 
and turboprop aircraft through special 
jet planning conferences and provision 
of considerable technical information. 
The military also has contributed 
through providing background on jet 
operational experience. 

Report Highlights 

Basic material for the current report 
was provided by the CAA offices of 
Flight Operations and Airworthiness, 
Airports. Air Traffic Control, Air Navi- 
gation Facilities and Planning Develop- 
ment. Other highlights are: 

• U. S. turbine transport production. 
Current schedule calls for two large jet 
transports bv Jan. 1. 1959: 31 bv Julv 
1. 1959; 122 bv Jan. 1. 1960: 215 bv 
July 1, 1960: 365 by Jan. 1, 1961, and 
466 by July 1. 1961. Because of export 
sales, not all of these aircraft will appear 
in the U.S. It is estimated, however, 
that 272 transports will be operated bv 
U.S. carriers by 1961. plus any foreign 
jet aircraft sold in the U. S. 

• Passenger capacity of U. S. jet trans- 
ports. In designing the jets, emphasis 


has been placed upon flexibility of in- 
terior arrangement by use of seat rails, 
movable lights and air units, suitable 
location of exits, buffets and wash- 
rooms. Thus, the aircraft can be 
adapted to a wide variety of passenger 
and cargo arrangements. The capacity 
range of large U. S. jets which are appli- 
cants for CAA type certificates is: 
standard-first class, 80 to 1 IS passen- 
gers: coach, 108 to 179, and high 
density-maximum, 142 to 219. 

• Performance standards and runway 
lengths. Turbine engine is more sensi- 
tive to the effects of temperature varia- 
tion than the piston engine, and, there- 
fore, a more accurate account must be 
taken in establishing the relationship of 
turbine-powered aircraft weights to the 
runway lengths, climbout path aqd 
other related factors. For a 10 degree 
increase in temperature, the piston 
engine loses 1 % in power, the jet 
engine loses 3% and the turboprop 
engine loses 4 to 5%. These variations 
may be changed substantially by other 
factors. For example, water-alcohol in- 
jection may be used in a turboprop 
engine to maintain power up to high 
ambient temperature conditions. Water 
augmentation may be used in jet en- 
gines to maintain standard temperature 
thrust to elevated temperatures. 

• Cross-wind landing. The jet trans- 
ports employ swept wings that are more 
sensitive to the effects of cross winds in 
that there is a greater tendency for the 
aircraft to roll laterally. To compensate 
for this, much more powerful lateral 
control devices such as differential use 
of spoilers are being incorporated. 
While most current transports arc 
certificated to a 20 and 30 mph. cross 
wind, maximum cross wind values of 
30 mph. to 35 kt. arc being proposed 
for the jets. 

• Fuel. No decision on a single type of 
fuel for civil turbine engines has been 
reached although U.S. airlines generallv 
have expressed a preference for kero- 
sene:, orimarilv on a density and cost 

• Fuel dumping. The elapsed time for 
dumping fuel on present piston-engine 
aircraft is about 15 minutes maximum. 
However, jet' aircraft, with much greater 
fuel quantities for long-range operations, 
may require up to 40 minutes. A 
further problem in fuel dumping from 
jet transports arises with kerosene base 
fuels. These fuels have a lower 
volatility' than current aviation gasoline 
and may require greater care in the 
selection of dumping altitudes and loca- 
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Eastern Wins Nonstop Route 
Between New York, Mexico City 


Washington— Designation of Eastern 
Airlines as the U. S. carrier to operate 
nonstop service between New York, 
Washington and Mexico City was ap- 
proved hist week by President Eisen- 
hower. The Civil Aeronautics Board 
had recommended Eastern over Pan 
American World Airways by a three to 

Under the bilateral air agreement 
with Mexico, Eastern’s authorization 
will terminate June 30, 1959. 

Eastern hopes to begin service within 
the next 30 days if “the necessary in- 
ternational formalities can be expe- 
dited,” Board Chairman E. V. Ricken- 
backer said. 

Rickcnbackcr praised the Board's 
"crystal clear concept of the issues in- 
volved" and its "staunch defense of the 
public interest and needs.” 

The airline will use DC-7B "Golden 
Falcon” aircraft for first class service on 
the route, also provide coach sendee, 
probably with Super C Constellations. 

Mexico has designated Acronaves dc 
Mexico to compete with the U. S. car- 
rier on the New York, Washington- 
Mcxico City route. Its application for 
a foreign air carrier permit has been 
approved by CAB Examiner Francis W. 
Brown, leaving only the Board and the 
President to take final action. 

Designation of Eastern and Aero- 
naves dc Mexico by the two countries 
is a double blow to Pan American. Not 
only did the airline lose out in its own 
bid to serve Mexico from New York 
and Washington, but it now must di- 
vest itself of all stock interest in Acro- 
naves de Mexico. Pan American inter- 
est in Acronaves was permitted by the 
CAB until such a time as the Mexican 
airline inaugurated sendee beyond the 
border of Mexico. 

In support of the majority opinion 
granting the route to Eastern, CAB 
members Harmar Denny and G. Joseph 
Minetti said the market to be served 
is primarily tourist and therefore East- 
ern's proposed "turn-around” flights 
would best meet tourist needs and 
would attract the greatest potential 
traffic. Denny and Minetti added that 
Eastern’s experience in developing the 
New York-Florida tourist traffic would 
sen'e the airline well on its new route. 

The Board pointed out that the 
choice of Eastern also was based on the 
fact that for more than 10 years the 
carrier has held authorization for one- 
stop sendee in the same market via 
New Orleans. However, it lacked per- 
mission from the Mexican government 
to implement sendee on that route un- 
til last month. 


The CAB majority said the evidence 
in the case indicated that Pan Ameri- 
can’s proposed operation would not be 
a fully profitable one, much less produce 
sufficient profits to offset subsidy. The 
three members said Pan American pro- 
posed only through flights between 
Mexico City and Europe via Washing- 
ton and New York, and that, while 
these schedules would be attractive to 
travellers between Mexico and Europe, 
these travellers would account for only 
3.6% of the total moving over the 
Mexico City-New York route. At the 
same time, they said, the bulk of the 
traffic would be obtaining less con- 
venient and dependable sendee than 
that which Eastern proposed. 

The minority, members Chan Gur- 
ney and Louis J. Hector, said the 
market in question is now largely sen'ed 
by foreign operators and that a U. S. air- 


undcr congressional legislation passed 
last week. 

Tlic measure will also bar the tax 
benefit for facilities for commercial air- 
craft production and sharply curtail the 
area of defense facilities eligible. At 
present, the tax benefit may be awarded 
under the loose criterion of “national 
defense." Under the new measure, rapid 
amortization certificates would be 
limited to two types of defense facilities 
—research, developmental or experi- 
mental on the one hand and facilities 
to produce "new or specialized defense 
items” on the other. 

Another civil aviation measure was 
sent to the White House for the Presi- 
dent's signature. The legislation would 
award permanent certificates to U.S.- 
Alaska carriers. Other measures acted 
on in the closing days of this session 
included: 

• Guaranteed loans. The Senate by an 
overwhelming 72 to 9 vote approved 
a measure authorizing the Civil Aero- 
nautics Board to approve government 
guaranty of loans to local service car- 
riers to finance new equipment pur- 
chases. Two Alaska carriers— Alaska Air- 


Convair-Eland Sale 

London-Convcrsion of three Con- 
vair 3 -10 airliners with Napier Eland 
turboprop engines has been ordered bv 
REAL Airlines of Brazil. Conversion will 

at Santa Monica, Calif. 8 8 ' ’ 


line with foreign operating experience 
is best qualified to capture a large por- 
tion of it. They called attention to Pan 
American's plans for mixed tourist and 
first class sendee aboard the same plane. 
Eastern, they said, only plans first class 
service from New York and tourist 
sendee from Washington. 

"Furthermore,” the minority added. 
"Pan-American would provide one- 
carrier sendee to Latin American cities 
beyond Mexico City, thus increasing 
traffic and the utility of the route to 
passengers.” 

They also said that it is a mistake 
to assume that Eastern would generate 
more use of the new sendee than Pan 
American. 

Meanwhile, a decision as to whether 
American Airlines or Braniff Interna- 
tional Ainvavs should be designated to 
operate nonstop sendee from Chicago 
to Mexico City is pending before the 
CAB. Compania Mcxicana dc Aviacion 
has been designated for the same route 
by Mexico. Its foreign air carrier per- 
mit was approved by the President last 


lines and Pacific Airlines— and two 
Caribbean carriers— Caribbean Atlantic 
Airlines and Mackey Airlines— also 
would be eligible. The House is ex- 
pected to approve a similar measure this 
week. In addition to the local sendee. 
Alaskan and Caribbean carriers, this 
measure also would authorize the guar- 
anty to the local helicopter operators, 
Chicago Helicopter Airways, Los An- 
geles Airways and New York Airways. 

• Capital gains. Legislation authorizing 
subsidized carriers to set aside earnings 
from equipment sales for new equip- 
ment purchases is expected to clear the 
Senate. 

• Reequipment financing. Another 
measure to facilitate the reequipment 
financing of airlines is also expected to 
pass this session. This would encourage 
financial institutions to offer financing 
by granting them rights over the equip- 
ment financed in case of bankruptcy. 
Senate Judiciary Committee opened 
hearings last week. House Judiciary al- 
ready has approved the measure. 

• Alcoholic beverages. Senate Com- 
merce Committee opened hearings last 
week on legislation banning the con- 
sumption of alcohol on commercial or 
military aircraft, but it appears unlikely 
that the measure will be brought up 
for floor action before adjournment. 
Last year, the House approved the anti- 
alcohol measure. 

• Postage increase. Legislation boosting 
the airmail postage rate from six to 
seven cents an ounce was approved last 
week by the House but is expected to 
be shelved by the Senate Post Office 
Committee. 


Tax Writeoff Benefits Restricted 

Washington-Rapid five-year tax 
writeoff benefits will be denied airlines 
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Russia Turns Attention to Feeder lines 


Moscow— Russia has begun to pay 
some badly-needed attention to its ne- 
glected fecdcrlines. 

With the USSR parading a whole 
family of new turboprop and turbojet 
transports for its international and 
domestic trunklines (AW July 22, p. 
26; Aug. 12, p. 40), Aeroflot’s vast net- 
work of local routes has been doing 
business as usual with the world's larg- 
est fleet of outmoded commercial air- 
craft. But things should begin improv- 
ing equipment-wise for the Soviet 
feeders next summer. 

Main factor is that O. K. Antonov, 
designer of the new Ukraina four-turbo- 
prop transport, is once again using his 
talents in behalf of the local carriers. 
His Pchelka (Little Bee) twin-engine 
transport is expected to be ready for 
regular short-haul airline sendee by next 
summer. One version of this feeder- 
liner will carry six passengers in two 
tandem rows. 

The An-14 Little Bee, with its 143 
mph. top speed, will be faster than any 
of the Soviet aircraft now used widely 
bv the local carriers. Its abilitv to take- 
off and land in 135-195 ft. will be in- 
valuable for operation into the primitive 
airfields that mark nearly all intermedi- 
ate points on Russia’s feeder routes. 
Present Equipment 
At present, Aeroflot largely depends 
on three aircraft tvpes to provide local 
service: the Po-2. Yak-12 and An-2. 

The Po-2, first flown as a trainer in 
1927, is a single-engine, open-cockpit 
biplane with a top speed of under 100 
mph. Since 1934, when the 17th Com- 
munist Party Congress directed Aeroflot 
to organize and expand local airline 
sendee, the rugged Po-2 has been offi- 
cially recognized as the Soviet feeders’ 
“basic” aircraft. 

The single-engine Antonov An-2 bi- 
plane— a postwar development— has 

been the local carriers’ heavy-duty work- 
horse during recent years. Capable of 
carrying 10 passengers in hard seats or 
over 2,600 lb. of cargo, the An-2 is 
also adept at operating from small, un- 
improved fields. 

Newest of the Russian feederline air- 
craft is the four-place, single-engine 
Yak-1 2M lightplanc. 

Complaints from Soviet feeder offi- 
cials over the inadequacies of their pres- 
ent short-haul fleet have multiplied 
during the past two years as the gap 
between the quality of Russian trunk- 
line and local sendees widened. Loudest 
demand was for a plane smaller than 
the An-2 but with a capacity and range 
considerably larger than the Yak-1 2’s. 

Among the top Soviet designers, 
Oleg Antonov, who started his career 
as a glider builder, showed the most in- 


terest in the feederlines’ equipment 
problems. His request to develop a new 
short-haul transport was approved in 
1956. The Little Bee, to be tested this 
fall, is the result. 

What Feeders Want 

With the advent of the Little Bee, 
Russian fcedcrline managers have high 
hopes for other major improvements in 
local service— better navigational aids, 
more paved runways and modern ter- 
minal facilities. They also want a fleet 
of planes that can be counted upon 
the year around. 

Every summer, large numbers of 
Russia's local airline planes are diverted 
from passenger-mail-cargo service to 
agricultural work, with a resulting dis- 
ruption of schedules. This practice 
dates back to the time before 1934 
when the local carriers were branches 
of Soviet agricultural aviation. 

Aeroflot's management also is un- 
happy over the low plane utilization 
and load factors for the local airlines’ 
An-2s. Poor communications and navi- 
gational aids hurt service regularity'. 
Accidents, allegedly caused by "undis- 
ciplined pilots who ignore weather con- 
ditions,” have caused much concern. 

An overhaul of the local route struc- 
ture is also in the works. Aeroflot ad- 
mits that the network has grown hap- 
hazardly and not on area need basis. 

"The time has come for local and 
inter-province airlines tp develop not 
blindfolded but on the basis of a 
thorough study of regional economics,” 
Aeroflot organ “Grazhdanskaya Aviat- 
siva” declared recently, "We must turn 
tlie attention of the economists in our 
subdivisions from bookish planning and 
paper statistics to the facts of life." 

Aeroflot has good reason to be con- 
cerned about its local service, since it 
accounts for an important share of the 
Soviet monopoly total traffic. In 1956, 
Russian local carriers handled 40.3% 
of Aeroflot's passengers. 36.3% of the 
mail and 29.5% of the cargo. 

As early as 1940, Russia's local air- 
line system covered SO, 62 5 kilometers 


and passengers totaled 73,946, accord- 
ing to Soviet statistics. In the past five 
years alone, 20,000 kilometers of local 
routes were opened. 

From the standpoint of route mile- 
age, the Soviet fcedcrline network ap- 
pears to be the largest in the world, 
although traffic on many links is thin. 

It is estimated that' Russian local 
carriers boarded 800,000 passengers and 
flew about 19 million ton-miles last year. 
By comparison. U.S. feederlines han- 
dled 3,453,000 passengers and flew 
66.5 million revenue ton-miles in 1956. 
Passenger Growth 

During the Fifth Five-year Plan 
(1951-1955), Soviet feeders reportedly- 
increased their passenger business by 
70%. Last year, with the opening of 
new routes, acquisition of more planes 
and the cutting of many fares, local 
passenger traffic jumped 60.3%, cargo 
49.5%, and mail 15.7% over 1955. 

Recent feeder service expansion has 
been spectacular in several areas of Rus- 
sia. In Kostroma province, there were 
four local air routes which handled only 
400 passengers in the last quarter of 
1955. In the final quarter of 1956, the 
province had 13 local air routes and 
10,700 passengers. 

In some respects, Russia's local air- 
lines performed a more vital function 
than their American counterparts. 
Many of the»points served have neither 
automobile nor railroad transportation, 
the latter frequently being several hun- 
dred miles away. 

Routes are usually hinged on a pro- 
vincial center and branch out to the 
district centers. Until recently, mail 
rather than passenger convenience was 
the principal factor in scheduling. 

Under the Sixth Five-year Plan 
(1956-1960), development of passenger 
traffic has received top fccderlinc prior- 
ity. Customers, however, need little 
encouragement to flock to such local 
routes as that between Krasnodar and 
Maikop in the Northern Caucasus, 
where air time is 90 minutes and train 
time nearly three days. 
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Flameouts Trouble RAF Comets; 
Modification Program Under Way 

By William J. Coughlin 


London— Dc Havilland Comets IIs 
now in opeiational service have encoun- 
tered a scries of flameouts of their Rolls- 
Royce Avon MV. 117 engines under 
tropical flight conditions. 

Early difficulties were traced to icing 
in the fuel system, now cured by a 
change in operating procedures. Since 
then, however, there have been flame- 
outs in turbulence similar to those en- 
countered by early versions of the Haw- 
ker Hunter when firing their guns. 

A modification program, including 
both ground and flight testing, is under 
way at Rolls-Royce and dc Havilland in 
an effort to solve the trouble. Flame- 
outs and compressor surging first were 
encountered by a Comet II of Royal 
Air Force Transport Command on a 
flight through a severe tropical front 
above the Bay of Bengal. 

Transport Command, which has 
taken delivery of ten Comet IIs, cur- 
rently is operating an airline schedule 
between England and Australia, through 
Tobruk, Bahrein, Colombo and Singa- 

Turbulent Area 

The later trouble occurred on a 
Comet which entered an area of severe 
turbulence above 40,000 ft. Two of its 
engines flamed out while rpm. on the 
remaining two dropped off due to com- 
pressor surging. The aircraft descended 
to 55,000 ft. where, on the third at- 
tempt, the pilot succeeded in relighting 
the two engines while still flying in 
cumulo-nimbus. 

The trouble is attributed to sharply 
disturbed flow across the intake at 
high incidence, resulting from the pe- 
culiarly rough conditions of the inter- 
tropical front. 

Following the Bay of Bengal incident, 
dc Havilland test pilot John Cunning- 
ham took a Comet II to altitude over 
England and put it through a series of 
violent maneuvers in an effort to repro- 
duce the pattern of the flameouts. Thcv 
did not recur. 

A Comet II. with dc Havilland and 
Rolls-Royce engineers aboard, then was 
flown to the area where the trouble first 
was encountered. The aircraft deliber- 
ately entered the frontal thunderstorms 
seeking to duplicate the exact condi- 
tions of the first incident. 

The experiment was successful— al- 
most too much so, according to tech- 
nicians who went through the violent 
gusts which at times exceeded 4.Gs. 

The result was one flamcout and a 
serious case of surging on another en- 


gine. It was determined that the diffi- 
culties occurred above 40,000-ft. at 
7.550 rpm. at Mach .76 — slightly above 
the Mach .73 normal cruising speed for 
the Comet II. 

Transport Command is operating 
the Comets under a full civ il certificate 
of airworthiness at heights up to 45,000 
ft. If it should lose its civil certificate 
for any reason, the Comet would im- 
mediately be withdrawn from passenger 
service bv the RAF. 

Rolls-Royce reports that the trouble 
can be avoided by reducing rpm. to 
7,000 and speed to Mach .65. This is. 
its recommendation to Comet pilots 
entering such weather fronts. 

"The immediate urgency is resolved 
by following these operating condi- 
tions,” says a spokesman for the engine 
firm, "and the next step is to see what 
can be done to cure the trouble.” 

Modification now being flight tested 
involves varying the setting of the vari- 
able-incidence compressor inlet guide 

The guide vanes were designed for 

speeds and zero incidence at high engine 
speeds, producing a minimum of swirl. 
They are operated by a ram on the 
lower right-hand side of the compressor 
casing. Within the operating range of 
the guide vanes, the ram position is 
related to engine speed by a governor 
pump. The ram moves to the rear as 
rpm. increases and opens the vanes to 
reduce the swirl and increase the air- 
flow. The modification, varying the 
operating range of the vanes, reduces 
mass flow slightly but it is hoped 


that it will cure the flamcout trouble. 

The modification has been flight 
tested in Engkmd but not in the Bay 
of Bengal area as yet. 

Plans also are under way to test the 
de Havilland Comet IIE in the inter- 
tropical front to determine whether 
similar difficulties occur with its Rolls- 
Royce R.A. 29 Avon engines. British 
Overseas Airways Corp. has taken de- 
livery of the first of its Comet llE’s 
which are to be used to gain experience 
on the engine which will power the 
Comet IV. 

New Series 

On the IIE. two of the R.A. 29s 
arc mounted in the outboard position 
with intakes modified to provide suffi- 
cient flow for the more powerful en- 
gines. Rolls-Royce engineers do not 
expect a duplication of the flameouts, 
noting that the 200 series is considerably 
more advanced than the basic 100 series 

The flameouts occurring in the inter- 
tropical front were the second series of 
flameouts encountered after the de 
Havilland Comets were placed in serv- 
ice by Transport Command. 

When the aircraft began operating 
on the route to Australia, icing prob- 
lems developed. On occasion, two en- 
gines at once flamed out— sometimes in 
clear weather. In all cases, the engines 
were relighted successfully at altitude 
and no aircraft had to land with a dead 
engine. 

The trouble was traced to fuel filter 
icing, producing flameouts from ex- 
tremely low fuel temperatures. 'Ibis was 
solved by changing the procedure in 
use of the filter heater. Previously, the 
switch, activated from the cockpit when 
icing was noted, was spring-loaded to 
shut off after a minute. A red warning 
light indicated when flow through the 
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CAB Fare Probe to Investigate 
Earnings vs. Jet Financing Needs 


filter was reduced. Now, when fuel tem- 
perature reaches zero, the heater is 
turned on and left on. For greater ac- 
curacy, fuel temperature bulbs have 
been shifted closer to the engine at the 
low pressure filter valve. 

To offset the slight increase in fuel 
consumption caused bv leaving the 
heater on. Transport Command has in- 
creased its inflight fuel reserve from 
6.5% to 8%. 

Transport Command states that from 
the maintenance standpoint it is well 
pleased with the performance of the 
Rolls-Royce engines. In some 24,000 
engine hours, there have been only four 
unscheduled engine changes. 

Tire RAF Comets are fitted with 
Ekco nose radar and the command re- 
gards this as "absolutely essential” to 
operation on the Australian route in 
view of the troubles encountered. Sim- 
plest solution to the flamcout problems 
is keeping out of the severe and unusual 
weather conditions where they occur 
and the storm-warning radar makes this 
possible. 

The modification program being car- 
ried out by Rolls-Royce and dc Havil- 
land is not considered extremely urgent 
since RAF has no further Comet IIs 
on order and a limited number of en- 
gines therefore are involved. The engine 
itself, of course, is one of the earlier 


Washington— Effect of current fare 
levels and earnings upon airlines’ abil- 
ity to attract financing for new jets will 
receive priority when the General Pas- 
senger Fare Investigation is resumed 
on Nov. 18, according to the Civil 
Aeronautics Board. 

The decision to review airlines’ re- 
equipment and financing programs 
came shortly after the Board had turned 
down a bid by airlines for a 6% pas- 
senger fare increase as an emergency 
measure to meet rising costs and dwin- 
dling profits (AW Aug. 12, p. 38). 

The CAB said that, while it had 
voted to deny an immediate 6% in- 
crease in fares, it recognized the impor- 
tance of an early review of the domestic 
trunkline fare level for the entire do- 
mestic trunkline system and not merely 
for the seven carriers that sought the 
emergency fare boost. As a result, the 
CAB ordered that the General Passen- 

S er Fare Investigation be processed for 
caring and decision as fast as possible 
within the limits of due process and 
fair hearing. 

Testimony and data introduced in 
the 6% case will be consolidated into 


the General Fare Case. The Board said 
much of the data would avoid needless 
duplication of time and effort. It added, 
however, that it may be necessary to 
provide for additional cross-examination 
and for submission of evidence by par- 
ties who did not participate in the 6% 


Testimony Consolidated 

The CAB said the hearing in the 6% 
case just concluded indicated there is 
a significant relationship between the 
Board’s rate-making functions and the 
new equipment and financing plans of 
the domestic trunkline carriers. It said 
it believed, therefore, that the general 
case should include a full inquiry into 
the equipment and financing plans of 
the carriers for a full five-year period. 

As a result, each trunkline carrier was 
ordered to produce for a future five-year 
period its equipment purchase plans, 
traffic forecasts, financing plans, equip- 
ment retirement plans and evidence as 
to the long-run effect of its future equip- 
ment plans and financing programs 
upon the general rate level and passen- 
ger fares. Airlines were asked to present 



CAB Maps Near Collisions 

These 331 near collisions were reported to the Civil Aeronautics Board in the first quarter of 1957, about the same rate as the last quar- 
ter of 1956. Map shows locations, with numerals in heavy dots indicating reports at places with too many to show by individual dot. 
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Vapor trails high in the sky will remind you that the 707 
is flying its proving runs. Soon these fine planes, the 
first American jet transports, will come off production. 
American Airlines will be first to offer jet travel in the 
U. S. A. Early in 1959 American will use the 707’s on 
transcontinental Mercury service. & AMERICAN AIRLINES 


North Atlantic Fares 

Washington— Civil Aeronautics Board 

mg a 15% passenger fare increase across 
the North Atlantic on the basis that no 



After the CAB first turned down the 
proposed increase (AW June 10. p. -15) 

sidcration through the State Depart- 

Rcconsidcration also was asked bv six 
individual carriers-Air France. British 
Overseas Airways Corp., Lufthansa. KLM 
Royal Dutch Airlines. Sabena and Swiss- 

At the same Hmc, CAB extended 
Transport Assn, agreement providing for 

across the Atlantic to March 31. 1058. 

CAB approval of such service was 
originally scheduled to expire on Sept. 
50. Implementation of the plan has not 


this information at an early stage after 
hearings begin. 

"Closely related to the carriers’ re- 
equipment program,” the Board said, 
"is their ability to attract capital. In 
the light of this fact and the desir- 
ability of having full information on 
this aspect of the general fare problem, 
we will direct that the evidence as to 
rate of return be given first priority in 
the order of evidence to be received at 
the hearing. 

The CAB said this new program car- 
ries out its pledge in the earlier an- 
nouncement of its vote in the Sus- 
pended Fare Case “to maintain con- 
tinuing surveillance” of airline fares. 
In announcing its vote earlier, the 
Board said the emergency relief re- 
quested by the seven carriers was not 
justified on the basis of the record 

Japan Studies Use 
Of Route Over Pole 

Tokyo— Japan Air Lines hopes to 
open an international airline service 
across the North Pole by 1961 under a 
new 10-year aviation expansion plan 
now being studied by the Transporta- 
tion Ministry. 

The plan visualizes an air route be- 
tween Tokyo and Copenhagen identical 
to the one inaugurated by the Scandi- 
navian Airlines System in February. 
The route may be extended to London 

In the light of the tremendous suc- 
cess scored by SAS’s trans-polar service. 
JAL feels there is room for another 
airline along this route. 


AIRLINE OBSERVER 

►Aeroflot crews are now being checked out in four Ukraina turboprop 
transports prior to beginning regular service with the new Antonov An-10 
transport on Aeroflot’s domestic routes. Aeroflot has not yet taken delivery 
on any Ilyushin designed Moscow transports, and indications are that on li- 
the prototype is now flying. 

► Conversion engineering on Fairchild's F-27 turboprop transport is progres- 
sing slower than expected, and the company now estimates the first delivery 
to West Coast Airlines in March, 1958, about 90 days later than the first 
delivery date scheduled. First aircraft is due off the line in December. 

► American Airlines' public offering of surplus Convair 240s to the corporate 
aircraft market is primarily aimed at establishing a better price than the 
carrier might receive initially from feeder-line prospects in the current "soft” 
used transport market, industry observers feel. Executive plane prospects 
would be more likely to purchase aircraft at a price nearest American's figure, 
paving the way for a firmer bargaining position on future sales. 

► Varig Airlines has completed a mutual traffic agreement with Japan Air 
Lines to facilitate travel between Tokyo, New York and Brazil. Under the 
agreement, JAL can confirm space on Varig without prior notification, and 
Varig has opened a ticket office in Tokyo. JAL has been authorized to fly 
between Tokyo and Brazil but has not yet implemented service on that route. 
As a result of the agreement, passengers from Tokyo will be routed to San 
Francisco via JAL. transferred to a U. S. carrier to New York, and then via 
Varig to Brazil. 

►Air Transport Assn, says amendment of Civil Air Regulations to require 
installation of flight recorders on all aircraft flying above 25,000 ft. is a 
“needless expense." Amendment is scheduled to become effective on Sept. 9. 
Purpose of the recorders, the Civil Aeronautics Board says, is to analyze vari- 
ous incidents such as extreme vertical accelerations due to turbulence and for 
accident investigation purposes ATA estimates the cost of the recorders at 
$2,500 to S3.000 each and says most, if not all, information obtained can 
be gathered from other sources. Since most turbine-powered aircraft of the 
future will fly above 25,000 feet installation of recorders would be mandatory 
under the CAB’s rule change. Most of the present equipment operated bv 
airlines would be excepted. 

► West Berlin Research Committee reports that East Lufthansa expects a 
deficit for the current year of about $15 million at the East German and 
about S3 million at the West German conversion rate. The deficit is based 
upon the gap between operating costs and income. East Lufthansa figures 
cost per flight hour of the 11-14 at $110 an hour against an income of $55 an 
hour. East Lufthansa owns a total of 16 planes of the 11-14 type with 26 
scats. Fifteen were supplied by Soviet Russia; one was built in Dresden, 
Saxony. Nine more aircraft of the same type arc scheduled to be completed 
in Dresden bv the end of this vear and will be added to East Lufthansa’s 
fleet. 

► Efforts to streamline international airmail operations to keep pace with jet 
operations will be made at the 14th Congress of the Universal Postal Union 
in Ottawa. The meeting, which began last week, is expected to continue in 
September. Delegates from 96 member countries will attend. 

► White House reports widespread interest regarding availability of aviation 
facilities planning reports. Reports are available at the Government Printing 
Office in Washington at nominal cost. They include: Aviation Facilities 
Planning, Summary-Final Report on National Requirements for Aviation 
Facilities 1956-1975, Air Traffic Volume, Aircraft Characteristics, Forecast 
of Aviation Activity and Modernizing the National System of Aviation 
Facilities. 

► Northwest Airlines plans to begin DC-7C sen-ice on its domestic routes 
between Seattle. Chicaao and New York bv Sept. 1. Northwest has taken 
delivery on sev en of 14 DC-7Cs on order. 
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CAPT. THOMAS BARTLEY FLIES 27,000 MILES A MONTH 
WITH SINCLAIR GASOLINE AND OIL 


When Captain Bartley takes off from New York on the Houston run, his Eastern 
Air Lines plane is doubly protected by Sinclair aviation products. Sinclair Aviation 
Gasoline and Aircraft Oil are teamed to give the mighty engines maximum power 
and superior lubrication. Sinclair is 
proud that Eastern places such confi- 
dence in Sinclair aviation products. 


SINCLAIR 


AIRCRAFT FUELS AND LUBRICANTS 

Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, New York 


SHORTLINES 


► Iberia, Airlines of Spain, will begin 
New York-Lisbon service on Sept. 4 
using Lockheed Supcr-G Constellations, 
bastbound flights will leave New York 
on Wednesdays for Lisbon, Madrid and 
Rome. Westbound, the new service 
will depart Rome on Thursdays for 
Madrid, Lisbon and, at the pilots’ dis- 
cretion, bypass Santa Maria, Azores, 
and fly nonstop to New York. 

► American Airlines flew more than 
700,000 passengers 473 million pas- 
senger-miles during July to set new 
July records for the airline. Passengers 
carried increased 9% while passenger- 
miles rose 8%. The airline also carried 
more than 7.3 million ton-miles of air 
cargo— this added to mail and express 
totaled 9,443,000 ton-miles, an 18.4% 
increase over July, 1956. 

► British Overseas Airways Corp. will in- 
troduce the Bristol Britannia on two of 
its Middle East and Far East routes on 
Aug. 22 and 23. lire turboprop trans- 
ports will replace Lockheed Constella- 
tions on the London-Adcn flight on 
Aug. 22 on a one-flight-a-week basis and 
on the London-Columbo route on Aug. 
23, also on a onc-flight-a-wcck basis. On 
Dec. 18, BOAC plans to begin daily 
service from New York to Nassau using 
a Vickers Viscount on tourist flights 
and a Douglas DC-7C on deluxe and 
first-class flights. BOAC reports that 
bookings for July on the Bermuda, 
Bahamas and Caribbean routes were 
17% above last year and August book- 
ings are up 52%. BOAC’s transatlantic 
bookings are up 50% on tourist and 
55% on deluxe and first class flights. 

► Hawaiian Airlines reports 51,717 pas- 
sengers carried during July, a 9.2% 
increase ovor July, 1956. Total pas- 
senger-miles rose '9.9% to 7.036,000. 
Cargo poundage carried bv Hawaiian 
climbed 20% over July of last year. 

► Seaboard & Western Airlines will in- 
crease its all-cargo sendee between the 
U. S. and Western Europe to seven 
flights a week in each direction on 
Sept. 1. Daily Monday through Satur- 
day sendee will use Lockheed Super 
Constellations capable of an 18 ton 
pay-load. The Sunday flight will be 
made with a Douglas DC-4 which has 
a payload of nine tons. Seaboard & 
Western reports operating earnings in- 
creased 59% on increased revenues of 
31% for the first six months of 1957. 
Total revenues rose to $11,991,000 
against $9,148,000 last year. Out of 
this figure, earnings for the first six 
months were $661,779 compared with 
$415,997 in 1956. 


COCKPIT 

VIEWPOINT 



By Capt. R. C. Robson 


Zero-Zero Landi 


ngs- 


-III 


Instrument approaches in the experimental runway lighting project at 
Andrews Air Force Base during actual zero-zero conditions brought out many 
interesting facts concerning all-weather operations. We not only learned 
a great deal about the lights but also several things relating to crew coordina- 
tion and the need for visual training aids. 

As previously stated the weather on the night of April 26 was a pea soup 
condition-low fog. Wc have not yet had the opportunity to fly what 
Captain Peter Bresscy of BEA calls the noodle soup mix. Admittedly this 
may be more interesting— especially when you run into a "noodle" at 50 ft. 

On our flights the first indication of lighting was from the condenser dis- 
charge flashers. They appeared as pinpricks through the fog at about 250 ft. 
This provided directional information and an indication of any course dis- 
placement as well as serving as a “come on” to the pilot. 

More Lights Appear 

At about 200 ft. the glow of the fixed burning lamps became noticeable 
and between 100 and 150 ft. the individual barettes usually came into view. 
As mentioned in an earlier column we always had a good full view of the 
runway lights. Generally we began to make the transition from instrument 
to visual flight in the neighborhood of the 1,000 ft. liar on the approach 
lights and at the runway threshold we were definitely "off the gages.” The 
60 ft. narrow gage runway lights provided everything needed for touchdown- 
depth perception, attitude information, speed sense, etc. Any experienced 
pilot could have landed without hesitancy. 

About five years ago I commented on the fact that a low approach was a 
two man job requiring close coordination between pilots. Never was this 
more clearly presented to me than during the Andrews work. My “crew” 
consisted of Capt. Walt Jensen, "co-pilot," and Capt. Emie Cutrcll and 
Capt. Dave Little as observers. Here is what we learned. 

By the time the approach lights were dear enough to permit visual flying 
it was already too late for the pilot who was "on instruments” to look out. 
orient himself and make the landing with ease. The pilot who had been 
looking out the windshield on the other hand had, even before the indi- 
vidual barettes came into view, picked up considerable information concern- 
ing displacement, attitude, drift, speed, etc. But there was not enough time 
left for him to transmit this intelligence to the other pilot. There was gen- 
eral agreement that best operating practice may be to have one man act as 
“visual pilot,” the other remain “on instruments.” The visual pilot will take 
over the controls at some point to make the landing, or pull up if required. 
British Conclusion 

It is interesting to note that our British colleagues have come to similar 
conclusions regarding this division of duties and are beginning to use this 
method. 

Considering the fact that the Captain is charged with making some sort 
of a weather observation prior to touchdown, as well as with the landing 
itself, it seems to follow that he should be the visual pilot and also over-all 
monitor. The co-pilot will stay "on instruments,” or monitor the approach 
coupler if one is used, until the Captain takes over. 

There is also the question of the need for a visual training device. Gener- 
ally pilots do not have much opportunity to experiment in this type of 
weather and to work out an agreeable system. Since time is of the essence 
in the transition to visual flight zone a suitable trainer (such as the British 
use) might help prepare crews for the needed coordination. Fifty feet above 
the ground is no place to begin deciding who is going to do what. 
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ROLLS-ROYCE 

are producing three types of gas turbines 
for short and medium range airliners 
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prop-jet 
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Night and day, every night and day, the new jet-prop 
Vickers Vanguard will be a money-maker. During peak pas- 
senger periods, it can serve as a de luxe, large capacity air- 
liner. But here's where the Vanguard differs from all other 
airliners: during off-peak periods, it can serve profitably as 
an all-car go plane — thanks to the Vanguard's unique 
double-deck fuselage. Its upper deck consists of an exceed- 
ingly comfortable passenger cabin with a capacity of up to 
1 20 plus crew. And its lower deck consists of two cargo 
holds capable of carrying 1 0 tons of freight — without 
*4- modifying the passenger cabin in any way! 


EXCEPTIONALLY QUICK TURN-AROUND! 

The new Vanguard was designed with quicker turn-around 
in mind. Result: remarkably fast freight and passenger 
handling and outstanding ground maneuverability. Each 
of the Vanguard's two cargo holds has an extra-wide 
door at truck loading level. There is ample floor space 
and working height inside. To facilitate passenger flow, 
there are cabin doors fore and aft — each with built-in 
folding stairs. 

Because of its minimal turning circle of 74' and the clear 
view from the pilot's cabin of both outer engines and 


wing tips, the Vanguard can be safely and quickly ma- 
neuvered even on crowded romps. With its low pressure 
tires, the Vanguard can use existing runways of most 
airports. 

Powered by four Rolls-Royce Tyne jet-prop engines, the 
Vanguard will be capable of speeds up to 425 mph 
over a 2500-mile range with a full payload. The Vanguard 
will have a low noise level and will create no special air- 
port noise problems. Into each Vanguard will be built 
over 2 million flying hours of Vickers jet-prop experience. 
And there's no substitute for experience! 
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TRIDENT PLUS MISSILE is cnvisoncd second-step development of this mixed powcrplant interceptor. Plane lias exceeded Mach 1.8 mili- 

Trident Blends Simplicity, Performance 


By David A. Anderton 

Paris— Sud Aviation’s Trident mixed- 
powcrplant interceptor is probably the 
simplest high-performance aircraft ever 
built. 

With component parts numbering 
only in the hundreds— the wing, for ex- 
ample. contains 33 different pieces— 
the Trident has excited great interest 
as a possible "common production” air- 
craft to be built by an inter-European 
enclave. 

Mach 2 Candidate 

Its performance makes it a serious 
candidate for the job of European local 
air defense. It has a top speed above 
Mach 2 and a ceiling limited by hu- 
man factors only. Its rate of climb gets 
it to 50,000 ft. in about two minutes 
and thirty seconds after brakes are re- 
leased at the start of the takeoff run. 

Simplicity of the design and its 
rugged construction make the Trident 
capable of field operations with mini- 
mum equipment and facilities. Its de- 
velopment program, which envisioned 


a transition from a piloted interceptor 
to a ground-to-air pilotless missile, has 
been passing through its planned phases 
,on schedule. 

In spite of all this, the future of the 
Trident is uncertain. In this respect it 
shares status with its sisters in France, 
technically brilliant in concept and de- 
sign. but with little hope for a future 
as high-volume production airplanes. 
Lack of funding in the end will ahvavs 
defeat technical ability. 

Today a batch of ten pre-production 
Trident II interceptors is underway at 
Sud Aviation. There are no follow-on 
orders. These ten, designed to spe- 
cific military requirements, arc to be 
used for service testing by the French 
Armee de l'Air in a variety of simu- 
lated missions and operations in the 
field. 

If all goes well, a production order 
for the Trident II or a later Trident III 
could be the outcome. 

Recent order for tooling of the Das- 
sault Mirage (AW July 22, p. 32) plus 
ten pre-production aircraft may mean 
that the piloted version of the Trident 


will never sec service and that the com- 
pany will skip over any intervening 
models dircctlv to the ground-to-air 
missile. 

Regardless of the technical differ- 
ences between the two airplanes, both 

have been designed to the same basic 

concept of the mixed-powerplant inter- 
ceptor. 

Larger Turbojet 

The Dassault airplane, with a pro- 
portionately larger turbojet and more 
fuel capacity, can double as both inter- 
ceptor and fighter-bomber. This can- 
not be done by the Trident in its pres- 

Vcrsatility may have been major rea- 
son for giving tile nod to the Mirage 
instead of the Trident. 

Regardless of the outcome of the 
test program and the fate of the plane, 
the Trident is unusual and worth dis- 
secting from an engineering viewpoint. 
At first glance it resembles a winged 
missile with a cockpit added as an after- 
thought. But a close look under the 
smooth skin shows an integrated design 
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The CHEM-MILL Division of Turco Products, Inc., is the 
only manufacturer of a complete line of products, 
specially formulated for chemical milling. 

The TURCOFORM line consists of more than twenty 
chemically-balanced products, designed to work in perfect 
co-ordination for best chemical milling results. These 
products are used in the CHEM-MILL TURCOFORM 
"Balanced Method" of chemical milling. TURCOFORM 
Cleaners, De-Scalers, Maskants, Etchants, Smut-Removers 
and De-mask have proven their ability to provide 
superior chemical milling of parts of varied and complex 
shapes and contours with speed and economy. 

Investigate the CHEM-MILL "Balanced Method” of 
chemical milling, using the co-ordinated line of 
TURCOFORM products. 




h TURCOFORM 


Virtually every major airframe manufacturer uses 
CHEM-MILL designed parts to simplify producibility! 

•CHEM-MILL is a registered trademark of North American 
Aviation, Inc., licensed to TURCO Products, Inc. 




of a simple airplane designed for a sim- 
ple mission. 

Original concept of the Trident mis- 
sion was that of the "one-shot” inter- 
ceptor, a light aircraft with a terrific 
rate of climb and high supersonic speed 
coupled with the ability to maneuver 
at extreme altitude. The mission pro- 
file was a simple one— incoming bomb- 
ers were the target. 

The Trident was to take off and 
climb toward the target, vectored bv 
ground control. It was to get to an alti- 
tude preferably above the bombers and 
on spotting them would pick out one 
and go after it. With a single air-to-air 
missile, it could only strike once, and 
then return to base. 

Engine Program 

The chosen formula for this task was. 
that of the mixed powerplant, a com- 
bination of turbojet and rocket power. 
Takeoff would be on the combined 
powerplant. Once in the air, the rock- 
ets would be shut down and the climb 
begun on turbojet power alone. At an 
altitude near 30,000 ft., the first cham- 
ber of the rocket would be cut in, fol- 
lowed by the second and third in a 
programmed firing sequence carefully 
optimized for maximum performance at 
altitude. After pursuit of the target 
and firing the offensive missile, the 
rockets could be shut down and the 
Trident would return to base either as a 
glider or at low cruise thrust on its 
turbojets. Landing would be with tur- 
bojet power, or could be with no power 

Having established some of the basic 
considerations as a philosophy. Design- 
er Lucien Scrvanty began work in 1948 
on the Trident series. His aim was to 
develop the interceptor through a well- 
defined, step-by-step program whose 
first phase was to be the Trident I, a 
development prototype with a speed of 
Mach 1.5 and a target date of 1954. 
From that plane, the design scries 
would progress through piloted military 
versions to a pilotless missile, should 
that be the optimum ultimate stage. 
Trident Layout 

Servantv's original layout is almost 
duplicated in the Trident II today. The 
plane is simple. Its geometry can be 
drawn almost entirely with compass and 
straightedge. 

Fuselage of the Trident is circular- 
arc or ogival profile with a fineness ratio 
at about ten. 

All sections through the fuselage arc 
circular. Overall length of the Trident 
II is 42 ft. 6 in. 

The pointed nose contains a small 
radar used only during the final phase 
of the attack. Behind it is the nose 
landing gear well. The cockpit is cov- 
eted with a one-piece steel forged hood 
of exceptionally rugged construction to 


take the large pressure differentials at 
extreme altitudes. 

The whole forward fuselage section 
from just aft of the cockpit was de- 
signed originally to separate as an escape 
capsule. Tests eliminated this idea and 
today the Trident has a conventional 

Aft of the cockpit, the fuselage is 
full of fuel and accessories* linkages for 
controls, the hydraulic system etc. The 
SEPR 631 rocket engine is in the tail 
cone, and its lines, valves and other 
components arc in the rear fuselage 
belly under a shallow curved longi- 
tudinal bulkhead which serves to com- 
plete the fuselage ring structure. The 
rest of the belly contour is simply a 
non-loadbcaring fairing. 

Straight Wing 

Trident IPs wing is of constant-chord 
and very low aspect ratio, approximately 
2.5, but this low figure is increased acro- 
dvnamieally because the turbojet en- 
gines mounted in nacelles at the wing- 
tips act as an end plates. Front spar 
is at about 1 5% of the chord and the 
rear spar is about 75%. Wing thick- 

Takcoff wing load is about 73 psf. 
The figure decreases to 41 psf. for land- 
ing. 

Entire wing section between the 
spars is a foil honeycomb structure. Hy- 
draulic and fuCl lines and electric con- 
duits for outboard services run along 
the front face of the front spar. Eight 
interchangeable leading-edge sections 
fasten on the front spar, these of solid 
honeycomb. 

There are no ailerons, but the trailing 
edge of the wing is a full-span flap. 

Wing is structurally one piece 


straight through the fuselage. Its total 
span including the turbojets is about 
22 ft. 6 in. Of this, only about 17 ft 
is actually wing. 

All stability and control about the 
three axes is furnished by a trio of slab 
tail surfaces, one vertical and the other 
two set about 20 deg. below the hor- 
izontal. These surfaces operate together 
or differentially to provide maneuver- 
ability. They are also low-aspect ratio 
surfaces, and arc trapezoidal in plan- 
form with swept leading edges. The 
surfaces are 6% thick at the root and 
4% at the tip. 

Irreversible Jacottet-Leduc servo-con- 
trols are used. 

Speed brakes arc located on the 
upper fuselage between the vertical 
tail and the sub-horizontal surfaces. 

Landing gear is built by the French 

Powerplant Growth 

In the first prototype Trident, desig- 
nated SO 9000-01, the wingtip turbo- 
jets were Turbomeca Marbores rated 
at 880 lb. thrust each. The rocket 
engine was the three-barrelled SEPR 
481 which developed 9.900 lb. thrust, 
or about 5.6 times the turbojet thrust. 

Total thrust available was about 
11,600 lb. which approximated the 
takeoff gross weight of the Trident I. 

Rc-cngined with Dassault-built Arm- 
strong-Siddclev Vipers of 1,670 lb. 
thrust each, the prototype had im- 
proved climb performance and greatly 
improved safety for approach and land- 
ing. 

It also had single-engine perform- 
ance, something that was almost 
lacking in the original configuration. 
Ratio of rocket to turbojet thrust dc- 
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SIMMONDS 

PACITRON 

FLIES ON THE CARAVELLE 

With an initial order of twelve Caravelle jet transports, AIR FRANCE 
maintains its policy of operating the most advanced equipment . . . and this 
policy calls for the specification of Simmonds lightweight Pacitron 
Fuel Gage Systems. Through past experience and millions of flight miles, 

AIR FRANCE has proven that Pacitron provides the ultimate in 
reliable fuel measurement and management. 

First choice with more than 40 airlines, the Pacitron system makes 
possible additional important functions of fuel management and control, 
including automatic center of gravity control of fuel weight distribution, 
low level switching through thermistor level switches and automatic load 
limit control in accordance with the flight plan. 

Simmonds pioneered the first electronic fuel gage installation over 
ten years ago. Today’s aviation world continues to recognize Simmonds’ 
leadership as “first in electronic fuel gaging.” 

Simmonds 

AEROCESSORIES, INC. 

General Offices: Tarrytown, New York 

Branch Offices: Detroit, Michigan • Dayton, Ohio ■ Washington, D.C. • Dallas, Texas • Wichita, Kansas 



Four Trident Versions 

Basic Trident design now includes 

Trident I (SO 9000), the prototype 
development aircraft. This plane ex- 
ceeded Mach 1.6 in level flight. Its 
primary purpose was to develop aero, 
dynamic data through flight tests for 

flight test data as possible. 

Trident II (SO-9050), the pre-produc- 
tion aircraft. These are designed to a 
military requirement and will be used 
to fly simulated missions and to do other 
development work. This version is not 
now matched to a missile, but several 
missiles have been considered and some 
flight-tested on the Trident II. Design 
changes from the Trident I include a 
modified canopy, lengthened landing 

ment of the SEPR three-barreled rocket 
by a two-barrclcd unit. Speeds in excess 
of Mach 2 are expected from this plane. 

Trident III, an advanced Trident II. 
Basic difference here is that the turbo- 

have afterburners. This will require more 
internal fuel, so that the fuselage might 
be expected to lengthen again. Landing 
gear is to be strengthened for operations 
from unprepared fields. 

Trident IV, reported as a pilotless ver- 
sion. This designation is a provisional 
one, and probably refers to the develop, 
ment of the Trident in which the pilot 


creased to just below three. Thrust- 
weight ratio improved somewhat. 

With the change to the Trident II 
prototypes, the turbojets became ad- 
vanced Dassault-built Vipers develop- 
ing 1,760 lb. thrust each. Also on the 
Trident II, the rocket powcrplant was 
changed to the SEPR 631, basically 
the same engine but with two thrust 
chambers instead of three. This 
dropped the rocket thrust to 6,600 lb. 
Ratio of rocket to turbojet thrust de- 
creased to less than 1.9. Total thrust 
was 10,120 lb. which is under the 
current takeoff weight of 11,355 lb. 

Future Tridents will have still more 
turbojet power, using the Turbomeca 
Gabizo rated at 2.420 lb. each in the 
first Trident III. Ratio of rocket to 
turbojet thrust there will be less than 
1.4. Later versions of the Trident III 
arc expected to have Gabizos with after- 
burning, rated at about 3,330 lb. thrust 
each. This will drop the rocket-turbo- 
jet thrust ratio to unity. The thrust- 
weight ratio should increase to about 
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endurance. 

Research Engineers in Hi-Shear laboratories are continually 
engaged in the high temperature evaluation of Hi-Torque Bolts 
manufactured from new alloys. Extensive tests and analyses have 
made possible the production of Hi-Torque Bolts in a variety of 
superalloys for aircraft and missile applications where superior 
strength and endurance at elevated temperatures are essential. 

The Hi-Torque design is a NAS Standard. Bolts in all diameters 
feature excellent “head to thread" balance, close recess tolerance 
control, tension allowables comparable to internal wrenching bolts 
without the attendant weight penalty, and a recess which may be 
machined into any steel or alloy. The Hi-Torque recess is of self- 
locking design and increased torque increases the driver locking 
action thereby eliminating axial loads and accidental driver slip- 
page. This recess always provides positive removal. 

•Jy - Supcralloys such as A-2S6, Inconel X. a-t ■ 6 M sS2, M570, 
Inconel 700 and Haynes 25 are now available in the Hi-Torque 
configuration. Precipitation hardening stainless steels — AM 350, 
17-4PH and AM 355 — are also available. 


The SEPR Rocket 631 now power- 
ing the Trident II is furnished to Sud 
Aviation as a complete package, taking 
up the tail cone section of the fuselage 
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plus a gore-shaped cross-section of the 
fuselage along the belly. Lines, valves 
and other fittings run along the fuse- 
lage belly in this bay completely iso- 
lated from the fuselage structure. This 
design layout was adopted as a safety 
consideration to assuage the pilots who 
were not pleased by the thought of 
loose acid leaking on the primary struc- 

Thc 631 rocket is basically a modifi- 
cation of the engine in the prototype 
Tridents. That early engine had three 
combustion chambers and developed a 
thrust of 3,300 lb. per chamber. The 
unit could be step-fired in one, two 
or three stages to develop programmed 
power between 3,300 and 9,900 lb. 

The 481 engine was cleared for 
flight in 1954 after an intensive ground- 
run program. Subsequent testing in- 
cluded 120 hot runs during flight and 
more than 1,200 static ground runs. 
The combustion chambers were ignited 
about 2,700 times during these tests. 
Rocket Change 

The 481 powcrplant was terminated 
when the Trident II began its portion 
of the development flying with the 
631 engine. But the prototype Trident 
I had by then exceeded a speed of Mach 
1.6 at about 53,000 ft. altitude. 

Propellants for the SF.PR engines arc 
nitric acid as the oxidizer in 98.5% 
concentration and furaline as fuel. In 
addition to tankage for these propell- 
ants, space must be made for water and 
methanol which are injected into the 
combustion gases driving the turbo- 
pump assembly. 

When Servants- started with the 
Trident program in 1948, his project 
team had completed the designs of the 
SO 6020 "Espadon” (Swordfish) and 
were looking for a new airplane. The 
Trident concept began to take shape 
on the drawing boards and in calcula- 
tions on paper. The French Air 
Ministry accepted Scrvanty's concept 
of an experimental aircraft first to prove 
certain principles, and authorized the 
work on the Trident I. But there were 
no supersonic wind tunnels available 
in France to get the kind of aero- 
dynamic test data that Servant}’ thought 

Wind tunnel tests were made in the 
United States on the first Trident 
layout using the Navy Ordnance Lab- 
oratory tunnels at White Oak, Md„ 
near Washington. 

These were steady-state tests, and in 
addition to giving the usual parameters 
of lift, drag and moments, were also 
made with deflected control surfaces to 
get complete hinge-moment curves for 
stability and control calculations about 
all three axes. 

Actually no transonic data became 
available before the flight test program, 
and the Trident flew through Mach I 


MICRO-BEARING 

ABSTRACTS 

by A. N. DANIELS, President 
New Hampshire Ball Bearings, Inc. 

BEARING FITS AND 
FITTING PRACTICES 

As shown in Fig. 1, the fitting of 
Micro-Bearings, like the fitting of 
larger ball bearings, chiefly involves 
the clearances between the inside di- 
ameter of the housing and the outside 





interference fit not tighter than 
o line is suggested for the fol- 

? Yiffficuliy in assembly. 

. Difficulty in disassembly. This 
is often more hazardous than 
the assembly operation and 
may result in total bearing 

. Reduction in rad ini play. 
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If the frequency distributioi 

and bearing ID sizes were statistically 
normal, the modal fit of all parts 
would be 0.0001 loose. Accordingly, an 
insignificant percentage of parts 
would be mated to the extreme values, 
- practical purposes could be 


ignored. 

With regard to bear 
diameters and bores, h 
mality of the distribute 


distribu- 


tends to skew the f re . 
tions for bearing ID’s and C 
the direction of most metal. 

In grinding and finishing shafts 
and housings, similarly skewed dis- 

Operating on a modified probability 
distribution of tolerance is possible if 
the volume of parts is sizeable. But 
the approximate distribution of shaft 


5. The follow- 


hurdness and ductility of the 
Finish lay patterns produced 


S. R M S surface finish values 


The possible 


A more complete dis< 
and coding, is found 


gained by trial and 
detailed study of 
-idual applications. 


The maximum .00 

shown in Fig. 2 n._., — 

some applications. The fitting problem 
then resolves itself to reducing this 
extreme, and yet maintain the maxi- 
mum tight fit of line to line. The 
looseness may be reduced by redimen- 
sioning the shaft to -12490/.12475 as 
shown in the block diagram, Fig. S. 


£ 




DESIGNERS HANDBOOK 
FREE TO ENGINEERS 

If you work with miniature bearings, 
vnii’ll find this new, 70 page authori- 
catlon a great help in solv- 


chanical ...... ... 

It will be sent 
free to engineers, 
draftsmen and pur- 
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American Airlines Orders 
Turbine Vibration Indicating Systems 


Electras and Boeing 707s equipped with new Sperry Systems 


When American Airlines takes 
delivery in 1959 of the first Lockheed 
Electras and Boeing 707s, these air- 
liners will be equipped with the latest 
Sperry contribution to efficient opera- 
tion of prop-jet and turbo-jet aircraft 
—the new Airborne Turbine Vibration 
Indicating System. 

Measuring vibration in propellers and 
turbines, an indicator reports continu- 
ously to the crew from unique pickups 
located in strategic powerplant locations. 
An amplitude meter plus a signal light 
on the cockpit instrument panel give the 
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crew advance warning if vibration in any 
of the four turbines or propellers 
approaches prescribed limits. Correc- 
tive action can be taken quickly by 
reducing speed of the affected engine or 
shutting it down. 

Pay-off is maximum utilization of 
each turbine's power potential and more 
precise control of its operation. In addi- 
tion, there is less chance of engine 
damage due to vibration, which in turn 

' For full details on this new Sperry 
Vibration Indicating System, and the 


extra margin of operating efficiency it 
provides for both prop-jet and turbo-jet 
aircraft, write our Aeronautical Equip- 
ment Division. 


AERONAUTICAL EQUIPMENT DIVISION 



DIVISION OF SPERRY RAND CORPORATION 



without the benefit of corroborating 
calculations. Much later wind tunnel 
work has been done in French facilities. 


Test Vehicles 

Some of the basic components of 
the Trident were tested in prototype 
form on the Espadon prototypes. The 
complete power control system for 
Trident, using its irreversible Jacottet- 
Leduc servos, was flown on the SO 
6021. Tire original prototype SO 6020 
was modified to carry Turbomcca 
Marborcs at its wing tips to check out 
the engine functioning and airplane 
response under such a layout. 

The SEPR rocket was flight tested 
on two of the prototype Espadons, the 
SO 6025 and 6026. The former had 
a single-chamber SEPR 25 rocket in 
a package under its belly. The latter 
used an SEPR 251 engine mounted in 
the fuselage tail. 

One-third dynamically similar models 
o! the Trident were made and air- 
dropped to check separation, trajectory 
and recovery of capsule nose, section. 

The first prototype Trident I flew on 
March 2, 1953, with Jacques Guignard 
at the controls. Only the Marbore pow- 
erplants were used during the early 
flight test program. On August 30 that 
year, Guignard had just gotten the Tri- 
dent off the ground and was beginning 
to climb when the turbojets cut out. 



Fan for Jetliner 

Tins lightweight, high efficiency fan, devel- 
oped bv General Dynamics Corp.’s Electric 
Boat Division for ventilating the nuclear- 
powered submarine Skate, will also sec serv- 
ice in the air conditioning system of the 
880 jetliner being built by General Dy- 
namics' Convair Division. The vaneaxial fan 
incorporates slotted blades for maximum 
efficiency. Unit, including a 10 hp. electric 
motor, weighs about 22 lb. and has a 73 in. 
diameter. The new fan is now being sup- 
plied to the Hamilton Standard Division of 
United Aircraft for the 880's air condition- 
ing system. Picture shows fan being checked 
for sound-free operation with a vibration 
probe while resting on an isolated half-ton 
steel slab. 



25 YEARS EXPERIENCE IN THE 
MANUFACTURE OF PRECISION PARTS 
FOR THE AIRCRAFT INDUSTRY 

In this, Diecraft’s 25th Anniversary Year, we have the 
cumulative experience, the modern plant and machinery and 
the highly skilled people that can meet the greatest challenges 
of close tolerance, precision production. 

Our wealth of experience has been in manufacture of precision 
parts for Aircraft, GuidedMissiles, Electronics & Ordnance. 
We are handling the toughest of production problems for 
leaders in these industries. Let us apply our specialized 
knowledge and skill to solve your procurement problems. 



DIECRAFT, INC 
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From radar antennas to "readout” equipment... 

AMF has experience you can use 

• On land and sea, radar antennas made by AMF play a vital part in the nation's defense 
system • And converting the incoming radar signals into instantly understandable infor- 
mation are brain-like AMF Electronic Dato Display Systems. The ultimate in "readout" 
equipment, these compact console units accept either analog or digital information, instantly 
convert, coordinate, and display the data on the face of a cathode-ray tube. Incoming 
signals can be interleaved with synthetic symbols for immediate reference, and ony segment 
of the display can be offset and enlarged whenever desired. • See for yourself why, for 
radar control of air, ground, and harbors, or for general-purpose computer reading, AMF 
has the experience and equipment you can use. 




Guignard rode it out to a crash and was 

Charles Goujon took over as project 

S ilot and made the first rocket powered 
ight on September 4. 1954. 'ITie pro- 
totype topped Mach 1 in a climb in 
April. 1955. 

Meantime, the early success of the 
flight test program and its single near- 
disaster produced two effects. First, the 
French Air Ministry became convinced 
of the value of the concept and ordered 
the Trident II to a military require- 
ment, specifying a top speed above 
Mach 1.8. 

Second, the prototype was re-engined 
with more powerful turbojets, the MD 
30 (Dassault-built) Vipers. 

The Viper-powered craft made its 
first flight on May 17, 1955. The Tri- 
dent II was constructed in 14 months 
and made its first flight on its turbojets 
only on July 19, 1955, with Goujon 
flying. Its first rocket flight was later 
that year, on December 21. 

Guignard, recovered from his early 
accident, got back into the Trident pro- 
gram again, only to have another pow- 
crplant cut out on Jan. 5, 1956, while 
he was making a landing. The Trident 
landed short of the runway, and neither 


Guignard nor the plane was badly hurt. 
Nineteen days later the Trident II went 
supersonic for the first time. 

Since then, it has topped Mach 1.9 
with the Viper powerplants, leaving no 
doubt that the top speed of the Tri- 
dent III coming along will be over 
Mach 2. 

This spring Goujon was killed during 
a test flight. The official investigation 
is still going on, waiting, among other 
things, for the harvesting of the field 
into which the bulk of the airplane fell. 
After harvesting, mine-detectors and 
search should produce a majority of the 
rest of the wreckage. 

Sud Aviation says that it was not the 
rocket powcrplant, the turbojet engines 
or the airframe that caused the tragedy. 
Trident III 

Current status of the Trident pro- 
gram is that Sud Aviation is completing 
the third and fourth planes of the ten 
pre-production models on order Fol- 
lowing these could come the Trident 
III, externally similar to the earlier mod- 
els but with afterburning Gabizo en- 
gines at the wing tips, more fuel and 
reported grass and rough-field capability. 

The third Trident II is now on the 


floor having Gabizo engines without 
afterburner units installed at its wing 
tips. Thus it will become aerodynami- 
cally a Trident III and will be used to 
fly parallel tests with the Trident II to 
get some comparative data. 

Flight time in the program is well 
over 250 hr., a large figure for a rocket- 
powered plane whose mission profile is 
measured in minutes. Most of this time 
was racked up on the Trident I before 
its flight test and development program 
was terminated in favor of the Tri- 
dent II. 

Whether or not the Trident III gets 
a production order, or whether or not 
the missile development goes ahead de- 
pends now on political and fiscal fac- 
tors rather than technical. At this 
stage, French engineers could have de- 
veloped the world's finest complete wea- 
pon system and vet could never build 
it because of lack of funds. 

So it is with the Trident. Versa- 
tility of concept was not a design re- 
quirement, and is difficult to build into 
an aircraft of this type. Servant)’ and 
the 60 engineers and technicians on his 
project team have accomplished a for- 
midable design program, but its future 
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BRUNSWICK PROVIDES ALL THREE... IN THREE MAJOR MATERIALS 


In reinforced plastics , Brunswick 
is currently producing a large vol- 
ume of assemblies in honeycomb 
core, foamed in place, solid lami- 
nate and anti-icing reinforced 
plastics. Facilities include com- 
plete electronic testing equip- 
ment for every type of radome. 


In metal honeycomb, Brunswick 
produces many fabrications, in- 
cluding those which require com- 
pound curvatures and extremely 
close tolerances. And Brunswick 
offers a complete choice of the 
most advanced adhesive systems, 
tailored to your requirements. 


In conventional metalwork, 
Brunswick supplies the aircraft 
industry with pressurized wind- 
shield and canopy assemblies, 
major radar assemblies, ailerons 
and flaps. To put Brunswick’s de- 
sign, fabrication and testing facil- 
ities at your service, write today. 


BRUNSWICK 


THE BRUNSWICK-BALKE-COLLENDER COMPANY 623 South Wabash Avenue, Chicago 5, Illinois 
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Convair Converts Test F-102As 
To Latest Tactical Configuration 


Ft. Worth— Convair is in the midst of 
a modernization program here in which 
early models of the F-102A interceptor 
arc converted from test versions to the 
latest tactical configuration. 

In this Test-to-Tactical program, 
Convair takes F-102As which were built 
for test purposes and converts them to 
fhc current tactical version. This con- 
version includes all production changes 
made since the test F-102As left the 

First delivery of a revamped F-102A 
was made last month to the 438th 
fighter Interceptor Squadron at Kinross 
AFB. Michigan. Work on the initial 
block of 18 aircraft is well along toward 
completion. 

Program Future 

Convair and the Air Force are nego- 
tiating contracts on further groups of 
F-102s to be phased into the program. 
Test-to-Tactical could conceivably 
evolve into a regular IRAN program for 
the Convair aircraft. 

These are the major changes made 
in the F-102As going through the Tcst- 
to-Tactical program: 

• Larger tail is installed. 

• Radar system is modified and im- 
proved. 

• Missile bay doors are modified to 
handle larger rockets. 

• Air inlet ramp is extended to elimi- 
nate cockpit noise problem. 

• Automatic flight control system is 
replaced with a newer version. 

Although these features in the mod- 
ernization program all coincide with 
changes made in the F-102A production 
line since the ships left the factors - , 
some of the features were actually 
pioneered in the Test-to-Tactical pro- 
gram before they appeared on the pro- 
duction line. 

The program removes some slight 
limitations in speed and in certain flight 
attitudes which existed before the air- 
e modernized. The larger 
ril 8, p. 120) and •’ “ 

re air rnlet ramp ah 
the stability of the aircraft. 

Test Equipment 

F-102As come to Convair-Ft. Worth 
loaded with test equipment for the vari- 
ous programs they were assigned to 
when they left the factory. Convair 
removes all this test gear— telemetering 
equipment, recorders, strain gages— and 
puts the aircraft through a program de- 
signed to produce an aircraft similar to 
the latest production model. 

Test-to-Tactical program is very sim- 
ilar to the SAMSAC program recently 


phased out at the Convair-Ft. Worth 

In SAMSAC, Convair modernized 
B-36s to keep them on a par with the 
last production version. 

Installation of a new tail is the major 
structural change in the Test-to-Tactical 

The old tail is completely removed, 
leaving only the spars which are cut off 
22 in. above the fuselage. Shortened 


spars in the new tail arc then spliced 
on to the old spars, giving the F-102A 
a new tail which is 36i in. taller than 
the old one. including Fibrcglas tip for 

The new tail includes a larger rudder 
and larger air brakes. Air brake surfaces 
arc about 4 
version, and the brake 
nal to the automatic flight control sys- 
tem which momentarily raises the ele- 
vators, correcting a tendency for the 
nose of the F-102A to drop when the 
air brakes are opened. 

Some beefing of the aft fuselage is 
done to handle the stresses and strains 
of the larger tail assembly, including 


cimm 
ime lm 
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ARMCO STEEL CORPORATION 
1897 Curtis Street, Middletown, Ohio 


Please send me complete information on 
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□ Armco 17-4 PH 
Stainless Steel 


Armco 17-7 PH Stainless 
Cuts Costs, Saves Time in 
Production of Parts for F4D 




Since it set a world speed record in 1953, the Douglas- 
designed supersonic Skyray has proved itself in active Navy 
service. And recent modification of this sleek delta-winged 
carrier interceptor has demonstrated the advantages of 
Armco 17-7 PH Stainless Steel in the design and produc- 
tion of faster-than-sound aircraft. 

REDUCES COSTS AND PRODUCTION TIME 

Originally the skin of the tail wheel beam on the F4D was 
made of 4130 steel. By switching to 17-7 PH, Douglas 
engineers gave the part added strength at high tempera- 
tures and made substantial savings in both production 
time and costs. Excellent formability and low temperature 
hardening of Armco 17-7 PH greatly reduced distortion 
. . . eliminated much costly straightening after heat 
treatment. 

STRENOTH FOR SUPERSONIC SPEED AND HEAT 

Armco 17-7 PH Stainless Steel offers you the high strength- 
weight ratios required for modern aircraft design. In 
Condition RH 950, it has a guaranteed minimum ultimate 
tensile strength at room temperature of 210,000 psi. For 
service up to 900 F it is one of the strongest aircraft ma- 
terials available. 17-7 PH is now being specified for critical 
components of America’s newest missiles, fighters, bombers 
and jet liners. 

Consider how you can use the unique advantages of 
Armco 17-7 PH in your design. This special aircraft stain- 
less steel is available in sheet, strip, plate, bar and wire. A 
companion grade, Armco 17-4 PH, bar and wire, provides 
similar advantages for forgings and machined parts. 

For complete information, just mail the coupon. 


You are invited to visit the 
Armco exhibit in Booths 1 and 2 
SAE Aircraft Engineering Display 
Ambassador Hotel — Los Angeles 
September 30-October 4 



ARMCO STEEL CORPORATION 

1897 Curtis Street, Middletown, Ohio 
Sheffield Steel Division • Armco Drainage & Metal 
Products, Inc. • The Armco International Corporation 



use of bigger rivets and additional clips 
and brackets. 

Buzz fix is designed to remove a high 
frequency noise which has bothered 
F-102A pilots. Air inlet ramp is moved 
forward a few inches, removing the 
noise from the cockpit area. The buzz 
fix helps buffeting problems under cer- 
tain conditions, but it is mainly a noise 
fix. 

Missile Doors 

Missile bay doors are modified to 
handle a 2.75 in. rocket in place of the 
older 2 in. model. Exhaust deflectors 
are added to carry off rocket gases. 
F-l 02A can carry Falcon missiles, rock- 
ets or both. 

The aircraft gets a new radar bay to 
handle additional equipment. The 
F-102As come in with the Hughes 
MG-3 system. 

This is modified, and some equip- 
ment is added so that it provides three 
additional modes of operation, making 
it an MG-10 system. 

Early production models of the 
F-102A go through the program for 
modernization of their armament and 
fire control system. And the old Hughes 
flight control system is replaced with a 
newer, more advanced system that is 
closely integrated with the radar and 
fire control systems. 

Tcst-to-Tactical program is providing 
the F-102As with fittings under each 
wing to accommodate external fuel 

These fittings have also become 
standard on production F-102As. and 
the wing tanks will be used for long 
langc ferry missions. 

Starter system in the F-102A is 
changed in the modernization program, 
replacing the old air-driven starter with 
a combustion-tvpc for easier starts. 
Some operational F-102As have had 
trouble with fires in starting. 

Major Inspection 

Most of the aircraft going through 
the program arc near a major inspection, 
and this is done as part of the Test- 
to-Tactical program. If a F-102A comes 
in with a J 57-41 engine, it is removed 
and replaced with the J 57-2 3. which is 
the current production engine, and old 
afterburners arc replaced with later 
models. 

Test-to-Tactical program changes the 
interceptor to a liquid oxygen system 
for the pilot, and an emergency manual 
external release for the canopy is in- 
stalled. 

The F-102As arrive at Ft. Worth for 
the modernization program with all 
kinds of paint jobs, depending on the 
bases and programs to which they have 
been assigned. Convair removes all 
paint and gives them the standard Air 
Force gray paint job with standard 
insignia. 


Preparations for a scries of free flight 
model tests of ballistic missile nose 
cones have begun by General Electric's 
Missile and Ordnance Systems Dept., 
Philadelphia. 

Tests will be conducted at NACA’s 
Pilotless Aircraft Research Station. Wal- 
lops Island, Va. 

Part of the GE preparation has in- 
cluded development of boost missiles 
which will separate from the nose cones 
after they have been boosted up to test 
speeds. A simple way to achieve this 
separation is by popping hinged drag 
brakes, restrained by nylon ropes, into 
the airstream. Sequence photos show- 
ing the results of a feasibility study of 
this method were made by GE at the 
ballistic firing range, Aberdeen Proving 
Grounds, Md. 

The five inch diameter model of the 
test set-up was fired from a special gun 


and the result recorded by a series of 
cameras along the trajectory. 

In the actual frcc-flight tests at Wal- 
lops, one of the boost missiles devel- 
oped for Mach 10 and above by NACA 
(AW Mar. II, p. 51) would be substi- 
tuted for the five-inch gun. The nose 
cone model will be over one foot in 
diameter, large enough to house the 
equipment to telemeter back informa- 
tion on temperature, pressure and noise. 
With these tests, GE will be able to 
obtain more realistic data on the sur- 
face conditions on the afterbodies of 
its nose cone designs. 

Though it has been possible to obtain 
laboratory information on nose cone 
forebodics, free flight tests are needed 
for the afterbody. In shock tunnels the 
interference of the tunnel side walls 
and the presence of the mounting sting 
have prevented GE from learning about 
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afterbody flow. The limited diameter 
and concentrated nature of the plasma 
jet "flame” has made interpretation of 
its results for afterbodies tenuous at 
best. 

GE would not elaborate on the types 
of free flight firings planned at Wal- 
lops. It was not stated whether the 
drag brakes would be sprung on the 
way up or whether the boost missile 
would send the nose up above the 
earth's atmospheric layer to simulate 
re-entry from true ballistic missile 
heights. 

The nose of the nose cone model 
used in these Mach 2.0 preliminary 
tests has been retouched out to show 
a flat “sawed-off” shape. The object 
which remains has had a typical blunted 
cone shape dotted in bv Aviation 
Week’s artist. 

Though it would appear that the 
reduced diameter of the afterbody is 
a mechanical convenience for socketing 
the nose cone into the main missile, 
a GE spokesman said that this step 
down in diameter aids in nose cone sta- 
bility by providing a flow' separation 
point. Obviously it is important that 
the afterbody of such a shape steer the 
blunt heat resistant nose directly into 
the atmosphere upon hypersonic re- 
entry. Though spin stabilization or 
auxiliary control rockets might be used 
to keep the blunt nose pointed forward, 
a nose cone expert has told Aviation 
Week that the short stepped down di- 
ameter afterbody is able to keep the 
nose cone properly steered. Other nose 
cones have had tapered afterbodies after 
the diameter step-down so that they 
resemble stubbv, overpacked ice-cream 
cones. It is possible that these top-like 
shapes have purposely been used to 
cause the nose cones to wobble and dis- 
tribute the re-entry heating over a larger 
surface. 

Afterbody noise is being studied be- 
cause the high frequency pressure fluctu- 
ations caused by afterbody turbulence 
has been found to affect both internal 
electronics and to cause fatigue of the 
surface materials. 

U. S., Canada Join 
In Defense Staff 

Washington— New joint U.S.-Cana- 
dian staff to integrate air defense oper- 
ations and planning will be set up at 
Colorado Springs. Colo. 

Gen. Earl D. Partridge, Commander 
of USAF Continental Air Defense, will 
head the staff. His deputy will be Air 
Marshal C. Roy Slcmon of the RCAF. 

Work of the new command will be 
confined to operational control of air 
defense forces in North America and 
the preparation of joint plans and pro- 
cedures. 

USAF said the program will have no 


effect on the selection or procurement 
of equipment. Present cooperation, un- 
der which aircraft as the F-86 is built 
under license in Canada, will be con- 
tinued. 

Warheads of Glass 
Arm Nike Hercules 

Azusa, Calif.— High explosive war- 
heads with bodies made of glass fabric 
annealed with resin are being produced 
for Nike Hercules ground-to-air mis- 
siles by Aerojet-General Corp. under 
a $1,846,500 Air Materiel Command 
contract. 


Aerojet designed, developed and 
tested the warhead, which it said em- 
bodies new principles of fragmentation 
as well as construction. Use of glass 
materials and techniques not used for 
this purpose before allowed consider- 
able savings in weight. 

Nike Hercules has nuclear capability 
but apparently will be in inventory in 
high explosive configuration. Former 
Aerojet liquid propellant main engine 
in Nike Hercules has been changed to 
a Thiokol solid propellant motor to 
eliminate storage and handling prob- 
lems. Thiokol also makes booster motor 
for Hercules. Aerojet continues to 
make the liquid motor for Nike Ajax. 



MEETS tequitemnfs 


FOR OUTER SPACE! 

In this age of supersonic aircraft, guided missiles and man-made satellites, 
equipment and materials face a crucial test of performance. They must 
survive speeds, vibration and temperature extremes beyond any perfor- 

Instruments and controls call for a new concept in performance. They 
must have high sensitivity . . . unquestioned reliability . . . withstand 
tremendous shock and vibrations . . . yet be limited in space requirements 
and weight. 

Aerotec is far ahead in the design and production of instruments, 
controls and switches that must deliver giant performances in midget 
packages. 

If your instrument or control problems call for a new concept in 
performance and miniaturization, Aerotec engineers can help you. Con- 
tact our project engineers today. 



t'h'i^'a erotec corpor ajion 
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NEW'no-mag” 


Eliminates Instrument Interference! 


• Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, "no-mag” has 
these characteristics: 

NON-MAGNETIC PROPERTIES . . . 

"no-mag” cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
— in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 

lar operations. 

This non-magnetic property of 
"no-mag” cable eliminates instru- 
ment interference from cable mag- 

CORROSION RESISTANCE . . . 

New "no-mag” cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 

HIGH FATIGUE RESISTANCE . . . 

Pre formed construction and careful 
processing give new "no-mag” 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE . . . 
New "no-mag” cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 
TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with "no-mag” 
on many applications where the 
characteristics of "no-mag” are 
required. 

USE WITH SWAGED TERMINALS . . . 

Swaged terminals can be applied to 
standard an dimensions. 


GOOD THERMAL CHARACTERISTICS... 

The thermal expansion character- 
istics of new "no-mag” cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS . . . New "no-mag” 
is furnished in sizes from 1/16" to 1“ 
in all of the standard aircraft cable 
constructions. 


Bearing Development 
Reduces Looseness 

Aircraft ball bearing development 
which cuts any radial looseness due to 
clearance between bolt and hole in the 
inner race is being incorporated by The 
Fafnir Bearing Company on units being 
used on Convair’s B-58 Hustler super- 
sonic bomber. 

Convair needed a control system that 
was as tight as possible and with little 
or no play. To help achieve this goal, 
Fafnir developed a scries of ball 
bearings on whose inner rings were ma- 
chined sharp, wedge-shaped edges con- 
centric with and slightly larger in diam- 
eter than the bolt hole. The sharp edges 
extend outward and dig into soft metal 
inserts in the bearing mounting bracket 
as nuts are tightened down on the bear- 
ing support bolts, thus eliminating any 
slope between bearing and bracket. 

Design is used when radial movement 
of mounted bearing must be at a mini- 
mum as in low-friction control systems 
using push-pull rods or wire linkages. 

Japanese Kappa 3 
Reaches 2,420 Mph. 

Tokyo— Two-stage rocket— the Kappa 
3— has been successfully test-fired, pav- 
ing the way for formal triggering of the 
supersonic Kappa 4 rocket in the In- 
ternational ' Geophysical Year observa- 
tion program. 

The Kappa 3, fired from Michikawa 
Beach in Akita Prefecture, northern 
Honshu, toward the Japan Sea, climbed 
to a height of 71,500 ft. with a maxi- 
mum speed of 2420 mph. The rocket 
is 16.5 ft. long weighs 374 lb. 

Experts of Tokyo University's In- 
stitute of Industrial Science who fired 
the Kappa 3 believe the more advanced 
Kappa 4 will be able to reach an alti- 
tude of 192,000 ft. traveling at speeds 
up to Mach 5. 


Automotive and Aircraft Division 

AMERICAN CHAIN & CABLE 



601 Stephenson Bldg., Detroit 2 
2216 South Garfield Ave., Los Angeles 22 • Bridgeport 2. Conn. 
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LAVELLE.. .Wherever Precision Fabrication is Required 



Lavelle’s sen 
production pk 
shop and she 
gas, resistance and metallic 


include engineering 
;, tool making, machine 




Write for this illustrated brochure describing Lavelle's specialized fabricating 







"Remind me, to call the man from Fafnir ” 



Skill and knowledge and experience, 
especially experience, are deciding fac- 
tors in prompting aircraft designers to 
turn to Fafnir for help in solving bear- 
ing problems. Through continuous re- 
search plus collaboration with aircraft 
design engineers for nearly 30 years, 
Fafnir keeps in step with aircraft devel- 
opments . . . and produces bearings to 
meet the needs. Super-precision jet 
engine bearings are typical examples. 
The demand for these Fafnir “special- 
ties” has skyrocketed. The Fafnir Bear- 
ing Company, New Britain, Conn. 


FAFNIR 

AIRCRAFT BEARINGS 

FIRST ...at the turning points 
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C-46 Changes Begin to Meet CAB Ruling 


By Craig Lewis 


San Antonio— Long-awaited modifica- 
tion of the C-46 to meet Civil Aero- 
nautics Board requirements is finally 
getting under way as C-46 operators 
begin large scale installation of Super 
46 modification kits developed for 
them by the Aircraft Engineering 
Foundation. 

Howard Aero Service has launched 
an installation program for C-46 op- 
erators here at San Antonio Interna- 
tional Airport, and several airlines are 
installing their own in an effort to re- 
move the stigma of CAB deadlines 
which have been hanging over their 
heads for four years. 

Kit Prices 

Aircraft Engineering Foundation has 
engineered a kit which meets the 
CAB’s requirements and which was 
certificated in April, 1956. Thieblot 
Aircraft Co. manufactures the kits, and 
they are sold through the foundation 
for $32,500 to members and 537,500 
to nonmembers. Howard is charging 
$16,000 to install them. 

Basically, the Super 46 enables the 
airplane to meet modern fire preven- 
tion and fire extinguishing require- 
ments, and it improves performance by - 
recovering power lost through short- 
comings in the standard C-46 engine 
installation. 

Foundation has secured a supplemen- 
tary certificate covering all existing 
C-46 models A, D, E and F. Present 
certification will accommodate either 
the R2S00-B or the R2800-M-1 engine. 

L. B. Smith Aircraft Corp. of Miami 
is currently in the midst of a program 
to certificate the Super 46 kit for the 
R2800-C engine. When this version 
of the kit is certificated. L. B. Smith 
will have exclusive sales rights to it. 
Other Modifications 

Before getting into the Super 46 
program, L. B. Smith had sold several 
CW-20Ts, a more ambitious and more 
expensive modification of the C-46. 
Riddle Airlines has also developed a 
modification designed to bring the C-46 
to CAB requirements. 

Foundation Super 46 kit is available 
to any C-46 operator. Although Howard 
Aero has turned out the first produc- 
tion installation and is working on 
more, kit purchasers are free to install 
it themselves or have the job done by 
any fixed base operator they choose. 

Major problem on the C-46 is in- 
adequate engine cooling, especially in 
emergency conditions. Kit solves this 
problem with a number of changes, in- 
cluding a smaller cowling, a new pro- 


peller spinner and a new exhaust sys- 

Ncw cowling is round with external 
air scoops for the carburetor and oil 
cooler in place of the standard egg- 
shaped cowling with its built-in air 
scoops. New cowling, with the new 
spinner and afterbody, is designed to 
provide the correct amount of cooling 
air to the cylinder banks in a stream- 
line flow. 

Once the air passes over the cylinders, 
a new augmentor exhaust system pro- 
vides a suction effect to continue the 
streamline flow. The augmentor sys- 
tem uses augmentor tubes with Siamese 
exhaust stacks in place of the old col- 
lector ring system. Life of the augmen- 


tor system, made by Lcdkotc Co. to 
Foundation specifications, is estimated 
at 5,000 hr., compared with the 1,000 
hr. life of the old exhaust system. 

New air scoop on top of the cowling 
for the carburetor system eliminates 
the tendency of the old built-in scoop 
to stall out at higher angles of attack. 
It also increases the optimum cruising 
altitude nearly 1,500 rt. 

Similar problem with the oil cooler 
scoop in the old nacelle is solved by- 
installation of aji external scoop on the 
bottom of the new cowling which gives 
a constant flow at all angles of attack. 

Another major problem with the 
airplane has been inadequate fire pro- 
tection. Super 46 kit solves this prob- 
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Note: to precision-minded men at MARTIN 



, esign principles 

individually in other models. And to minimize weight, 
we made the valve a pilot-operated unit. 

Result: an uncommonly wide pressure range of 500 
to 3,000 psi at altitudes from sea level to 70,000 feet. 

actual flow factor of .2 Qu. Low leakage— 3 cc per min. 
of free air. Rapid operation — .05 sec. max. (energized). 
And with this, a weight of only 1 .9 lbs. 

Reminder: on standard or special components, we 
welcome the opportunity to assist you with your next 
precision valve problem. Every job wc do is done 
on a personalized basis. It has been that way for 16 
years. Tactair Valve Division, Aircraft Products 
Company, Bridgeport, Pa. BRoadway 5-1000. 


CONTROL SELECT, BRAKE, RESTRICT. CHECK ... with 


TACTAIR 8 
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lent with new fire detection, extinguish- 
ing and protection systems. 

A secondary firewall is installed be- 
tween the engine and the accessor; 
section in the nacelle. This provides 
a sealed accessory section zone. In 
the first zone, such critical areas as 
the exhaust system, the secondary fire- 
wall, ducting for the oil cooler scoop 
and the shrouds are stainless steel. 
Zone 2, the accessor;' section, is com- 
pletely compartmented with stainless 
steel. 

Third zone, the wheel well com- 
partment, is protected with stainless 
steel sheeting on the wheel well doors. 
Lower Temperatures 

Howard Aero found that nacelle tem- 
peratures in their first kit installation 
were lowered considerably. Talccoff 
temperature of the cylinder heads is 
220 deg., compared with 250 deg. on 
the standard C-46. Cruise temperature 
is 175-180 deg. substantially lower than 
the old range of 210-215 deg. 

These new lower operating tempera- 
tures, and isolation of the various 
nacelle zones with stainless steel, add 
significantlv to the fire protection capa- 
bility of the modified C-46. Howard 
also points out that protection of ac- 
cessories and lines from heat reduces 
maintenance cost on the engine forward 
of the firewall by about 25%. 

New fire detection and extinguishing 
systems were designed by the Founda- 
tion. Individual dual warning lights 
for all three nacelle zones arc installed 
on the instrument panel along with a 
master fire-warning hell. Fire detectors 
operate on both rate of rise and maxi- 
mum temperature. 

Each nacelle has a new high dis- 
charge, two-shot extinguisher system 
built to Foundation specifications by 
Walter Kidde & Co., Inc. Agent is 
bromorifluoromethane, and the sys- 
tem will absorb oxygen eight times 
faster than CO.. It is. also less toxic 
than CO., and the new system is 310 
lb. lighter than the current CO, system. 
Ground Handling 

Hytrol Anti-Skid Brake System is in- 
stalled to improve braking and ground 
control handling qualities of the C-46. 
Super 46 is the only tail wheel aircraft 
certificated for this braking system. 

Hydraulic system is modified to make 
both the brake and main accumulators 
accessible to the gear retractor during 
takeoff. This reduces retraction time 
to 11 sec. from the former time of 
19-21 sec. 

Automatic power loss indicators are 
installed on the instrument panel next 
to the corresponding feather switches 
to help the pilot determine whether an 
engine should be feathered in a partial 
failure. All emergency controls are 
centrally located on the panel to pro- 


mote more rapid emergency procedure. 

As the Foundation's president. Monte 
II. Sncdcker. points out, improvements 
in the transport's safety and perform- 
ance come from the application of 
numerous engineering improvements 
well within the state of the art, rather 
than from any new technical break- 
through. 

Improvement in performance comes 
from a number of factors. Changes in 
the nacelle area allowed Foundation 
engineers to recover about 250 hp. in 
each engine, and the new cowling re- 
duces flat plate drag about 1.8 sq. ft. 
Faster gear retraction reduces drag and 
improves takeoff performance. Rate of 
climb increases about 38%. 

Super 46 kit increases cruise speed 
12-15 mph. to about 212 mph. Gross 
weight with the R2S00-B engine is 
47.100 lb. and gross for the M-l engine 
is 47,400 lb. 

Kit Installation 

First production installation was 
made by Howard Aero on an All Amer- 
ican Airways C-46 which was certificated 
June 28. Howard has modified a sec- 
ond All American ship, has commit- 
ments for two more from All American 


and one from Westair. Other con- 
tracts are under negotiation. 

According to Jack Brink, Howard’s 
foreman in charge of air carrier mainte- 
nance, the Super 46 kit reduced empty 
weight of the first All American snip 
from the normal C-46 average of about 
32,000 lb. to 30,512 lb. Combined 
with a higher gross, this means a net 
gain of about 3,500 lb. available for 
passengers, cargo or fuel as the operator 
chooses. More fuel capacity means 
greater economy because fewer stops 
are required, and added passenger capac- 
ity means more revenue. 

Operational Test 

Foundation's Super 46 prototype was 
operated in the Flying Tiger Line sys- 
tem for eight months to test its eco- 
nomic aspects. During this period of 
scheduled cargo service on the Burbank- 
San Francisco-Scattle run, the Super 
46 operated at a block- to-block speed of 
189 mph.. compared to 178 mph. for 
three standard C-46s operated in the 
same pattern. In 1,200 hr. of operation 
in the Tigers’ pattern. Super 46 direct 
operating costs were S10.71 per hour 
less than those of the standard C-46. 

Development of the Super 46 kit 
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Doubtless you’ve learned to depend on the Bendix 
Synchro “Supermarket” for fast delivery and 
tremendous selection of precision synchros, servo 
motors and other vital electronics systems com- 
ponents. But did you know that Bendix is also a 
prolific producer of radar antenna devices? 

Over the years Bendix airborne and ground- 
based antenna devices have been successfully 
designed by our highly specialized staff of radar 
and servo-mechanisms engineers to meet a wide 


variety of exacting requirements. And, of course, 
world-famous Eclipse-Pioneer precision rotating 
components are standard in all Bendix radar 

When you order from Eclipse-Pioneer, you’ll 
enjoy the advantages of experienced engineering 
coupled with favorable delivery and prices that 
result from mass production techniques. 




Eclipse -Pioneer Division 

TETERBORO, N. J. 
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grew out of regulatory action taken by 
the CAB four years ago after the Board 
had taken a look at the C-46's accident 
record. Special regulation was issued 
requiring that the transport meet trans- 
port category standards in order to be 
eligible to carry passengers. Extensions 
have been granted since then, and the 
operators have been flying the aircraft 
under waivers until a satisfactory modi- 
fication became available. 

When the CAB clamped down in 
1953, C-46 operators got together and 
formed the Aircraft Engineering Foun- 
dation. Foundation President Snedek- 
er’s job was to End ways of bringing the 
transport up to CAB’s new standards. 
Safety Record 

When the Foundation launched its 
program in 1953, the C-46 safety re- 
cord was under fire. The transport had 
been manufactured during World War 
II for the military’. After the war, sur- 
plus C-46s were turned loose for civil 
operation without the normal engineer- 
ing help and guidance customarily pro- 
vided by the manufacturer of a 
commercial transport. 

Looking over this safety record, the 
Foundation discovered that 68% of 
the accidents had been caused by a 
lack of pilot training, and another 20% 
were traced to poor maintenance. These 
were shortcomings which could be cor- 
rected without modifying the airplane, 
so the Foundation launched a four 


point program to cover all aspects of 
the C-46 situation. 

This program committed the Foun- 
dation to (1) improve operating stan- 
dards of the C-46, (2) improve 

maintenance, (3) develop a modifica- 
tion kit, and (4) act as technical 
sponsor of the transport. 

To solve the pilot error problem, 
the Foundation joined the CAA in a 
program conducted at Oklahoma City 
between September, 1953. and June, 
1954. In this program, C-46 pilots 
went through a two week course de- 
signed to train them in the proper 
emergency procedures for the airplane. 

As a measure of the success of these 
efforts, Snedcker points out that there 
have been only two fatal accidents with 
the C-46 since September, 1953. 

Fifty Kits Sold 

Work on a modification kit for the 
C-46 was started in 1953, and a cer- 
tificate was issued by the CAA on April 
6, 1956. Fifty of the kits have been 
sold by the Foundation, and about half 
of them have been delivered. 

With the design and development 
of the Super modification kit out of 
the way, the Foundation continues to 
pursue its role as technical sponsor of 
the airplane. Sen-ice bulletins are is- 
sued as problems come up, and the 
Foundation docs a continuing job of 
providing a factory-type technical 
scn-ice for C-46 operators. 



Stand to Test X-15 Engine 

Reaction Motors Inc., bnilt this test stand at Lake Denmark, N. J., capable of testing rocket 
engines in the million pound thrust class in any flight attitude. It will test the 60,000-lb. 
thrust engine for North American X-15. Engine systems for test, including tanks, are 
mounted on a large rotating beam which can be raised or lowered by hydraulic cylinder. 


TUBING in industry varies 
in application so widely that 
the word QUALITY can be 
misinterpreted easily. Not so with 
PERFECTION ! When the chips 
are down and safety, performance, 
and LIVES are on the line, 
the kind of tubing TMI makes 
proves itself worth all the care 






is demand. 



netalworking industry in general 
top-flight design and 
heers who dare to ask 
:■ from stainless steel 
rial alloy tubings. TMI 


built its quality reputation sup- 
plying cold drawn tubing for men 
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LOW NOISE CHARACTERISTIC of atomic amplifiers can be nscd to extend the range of missile and satellite tracking radars as indicated 
pictorially above. Conventional Maser is shown at bottom of the diagram. 


How the Maser Operates: Part I 

Maser Shows Promise, Some Drawbacks 


By Dr. Richard W. Damon 
Recent developments in atomic phys- 
ics have produced an entirely new type 
of high frequency amplifier which holds 
promise of great gains in the range and 
performance of radar, electronic coun- 
termeasures and scatter communication 
systems. Another application of the 
same principles is the atomic clock, 
an oscillator with remarkable frequency 
stability (AW Oct. 22, 1956, p. 103). 

The term Maser frequently is applied 
to the new devices. This is an acronym 
derived from their principle of opera- 
tion, i.e. Microwave Amplification by 
Stimulated Emission of Radiation. 

The name sometimes is applied to a 
very recent development in atomic am- 
plifiers which use ferrite or garnet mate- 
rial. In a strict sense, this newer device 
is not really a Maser because its opera- 


tion is based on somewhat different 
principles— principles not yet under- 
stood as fully as those of conventional 
Masers. However, these newer ferro- 
magnetic amplifiers have operational 
characteristics which in many ways re- 
semble those of Masers and both will 
be covered in this discussion. 

Low Noise 

These new atomic amplifiers have 
generated tremendous interest in mili- 
tary and industry circles primarily be- 
cause of one characteristic extremely 

Ultimate sensitivity of any radar, 
communications or countermeasures re- 
ceiver is set by the noise level of the 
input stage. Noise level of atomic am- 
plifiers can be as little as 1/1,000 that 
of presently used klystrons and travel- 
ing wave tubes. The reason is basic: 


conventional tubes operate by virtue 
of electron flow, itself a cause of noise. 
The atomic amplifier uses no electron 
flow, extracts internal energy from un- 
charged atoms. 

The solid state atomic amplifier, con- 
sisting of a small crystal mounted in a 
microwave cavity and exposed to a 
magnetic field and source of microwave 
energy, is basically less complex and 
ultimately should be less costly than 
traveling wave tubes or klystrons. 

The devices provide attractive band- 
widths, some as high as several hundred 
megacycles. They are electrically tun- 
able and can be designed for frequency 
ranges from 100 me. to 100,000 me. 

These advantages are not obtained 
without certain penalties. For example: 
• Extremely low-temperature operation. 
Most atomic amplifiers, such as the 
Maser or (as it is also known) para- 
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magnetic amplifier, must be operated 
at near absolutedtero (— 273C) temper- 
atures, which requires heavy', costly 
cryogenic equipment. This tends to 
limit their use to ground based sys- 
tems. However, the recently devel- 
oped ferromagnetic amplifiers can oper- 
ate at room temperature and higher, 
although cooling does improve their 
performance. 

• Low power capability. Most atomic 
amplifiers developed so far have rela- 
tively low power outputs of about a 
fraction of a watt. (Amplifying proper- 
ties are destroyed at higher power 
levels.) Atomic amplifiers may there- 
fore be used primarily as preamplifiers 
with conventional microwave tubes 
employed for output stages. Here again, 
however, ferromagnetic amplifiers may 
overcome these power limits. 

• Low noise design. Extremely low 
noise level of the atomic amplifiers in- 
creases system design problems because 
all other sources of noise within a 
system, particularly ahead of the atomic 
amplifier, must be minimized to realize 
full advantages of the device. 
Hardware Emerging 

The atomic amplifier has just begun 
to move out of the laboratory into 
hardware development, but intensive 
research work is continuing. Principles 
of operation have been established and 
the feasibility of building useful devices 
has been experimentally demonstrated. 

One indication of the current in- 
terest in atomic amplifiers is the num- 
ber of companies and research facilities 
now active in the field. These include: 
Air Force Cambridge Research Center, 
Bell Telephone Laboratories, California 
Institute of Technology, Columbia 
University, General Electric, Harvard, 
Hughes Aircraft, Lincoln Laboratory, 
Massachusetts Institute of Technology, 
Princeton, Radio Corporation of Amer- 
ica, Stanford University', Varian Asso- 
ciates and Wcstinghousc Electric. 

Out of these widespread research and 
development efforts could come entirely 
new types of atomic amplifiers, some of 
which may be suitable for airborne 
equipment, much as the original 
transistor invented in 1948 has spawned 
a vast family of semiconductor devices 
with far greater versatility and useful- 
ness than the original. 

The familiar sodium street-light 
illustrates some of the fundamental 
properties of atomic systems similar to 
those used in the Maser. In both, an 
external source of energy is used to 
excite the system of atoms. The atoms 
release this absorbed energy in the 
form of clcctro-magnetic radiation 
whose frequency is characteristic of the 
particular atoms used. In the sodium 
lamp, the atoms receive energy from 
an electric arc and give it off im- 
mediately as yellow light which corre- 


sponds to the characteristic frequency 
of the sodium atoms. 

In the Maser, energy also is fed into 
atoms constituting the heart of the 
device. But the atoms in materials used 
for Masers have a characteristic fre- 
quency that is below the visible light 
spectrum. There is another, and 
crucial difference between the Maser 
and the sodium lamp: the Maser atoms 
do not radiate the excitation energy 
spontaneously as sodium does. 

The Maser requires a second source 
of excitation which must be applied at 
the characteristic frequency of its atoms. 
Under such conditions the energy stored 
in the atoms is released at this charac- 
teristic frequency, adding to the 
strength of the signal radiation and 
thereby amplifying the signal. 

Thus, the three basic properties re- 
quired for Maser operation include: 

• Source of energy. 

• Characteristic frequency of atoms in 
material used must lie within range of 
frequencies at which amplification is 
desired. 

• Energy must be stored in atoms until 


emission is stimulated by radiation at 
their characteristic frequency. 

Basic principle of Maser operation 
can be illustrated by the use of a 
mechanical analogy. The particular 
system described is a pulsed solid-state 
device using a paramagnetic salt, but 
with minor changes the same model 
could be used for the gaseous type or 
for CW operations. 

Electron Spin 

About 30 years ago scientists dis- 
covered that electrons, in addition to 
moving in fixed orbits about the 
nucleus, also spin about their own axes. 
This c-auscs the electron to behave 
much like a small gyroscope and many 
of its properties can be explained using 
the classical theory of gyroscopes. 

However, the electron is more com- 
plicated than a gyro. In addition to its 
spin, the electron also has an electric 
charge. This spinning charge is equiv- 
alent to an electric current. Since 
every electric current produces a corre- 
sponding magnetic field, the spinning 
electron behaves like a small magnet 
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ag ahead of potential aggressors requires quality of people as well as equipment. 


MISSILES 


How General Electric 
is trying to help meet the 
increasing challenges of defense 


Today Americans are being forced 
to think in a totally new way about na- 
tional defense. The United States can 
no longer expect to build military 
strength after an attack, but must be 
ready at all times to discourage aggres- 
sion and maintain peace. 

Yet, at the same time that a sizable 
portion of research, development, and 

defense, we as a nation are striving to 
continue to advance our living levels. 

Security with solvency 

The resources of the nation are not 
limitless. Maintaining security with 
solvency presents a challenge to busi- 
ness and government to make sure 
that every citizen is getting the most 
for his defense dollar. 

In helping meet this challenge, 
General Electric is: 

• Devoting the talents of nearly half 


of the company’s scientists, engineers, 
and technicians to defense activity. 

sources to pioneer vast and compli- 
cated defense projects . . . and then 
breaking down the big jobs into tasks 
to which thousands of other businesses 
contribute their specialized skills. 

• Trying to conduct defense work as 
a business instead of an interruption 
of business. 

Toward greater defense values 

Meeting defense requirements is a 
continuing duty of responsible busi- 
ness. General Electric believes, how- 
ever, that even fuller value from in- 
dustry participation can be gained by 
infusing into defense work the same 
free-enterprise incentives that keep the 
civilian economy vigorous and able 
to supply good values to customers. 

One way is to encourage maximum 


incentives for cost reduction in which 
both the taxpayer and the producer 
share in savings; another is to stimu- 
late risk taking by making possible re- 
turns on defense accomplishments that 
warrant greater private investment. 


THE PUBLIC'S IDEA OF PR0F1TS-AND THE FACTS 



As General Electric sees it, fully 
utilizing the incentives of a free society 
will deliver to every citizen greater 
defense value for his tax dollars . . . 
and at the same time continue to pro- 
vide Americans with the highest living 
levels anywhere in the world. 210-111 


defense pmldems, this message is appearing 

YORKER, FORTUNE, A TL ANTIC, HARP. 
ERS, SATURDAY REVIEW, CHRISTIAN 
SCIENCE MONITOR and IF ALL STREET 
JOURNAL. 


Progress Is Our Most Important Product 

GENERAL#) ELECTRIC 





General Electric Company’s Charles A. Wood- 
cock begins analysis of aircraft gas turbine 
operating dynamics by pressing "Start" button 
on one of two Davies Division magnetic tape 
systems at the Flight Propulsion Laboratory 
Dept. Data Reduction Center, Evendale, Ohio. 


how G.E. data center analyzes dynamic jet engine operation 


G.E. wants to know a lot of things about an aircraft gas 
turbine before it leaves the ground. Not just thrust, 
pressure, temperature . . . but vibration and stress char- 
acteristics too. While suitable equipment has long been 
available for recording and measuring the “static” 
operating characteristics, only the last five years have 
seen reliable techniques introduced for measuring, re- 
cording, and reducing significant information from 
dynamic signal sources. 

A pioneer in the application of these techniques. 
General Electric’s own dynamic data handling installa- 
tion at the Flight Propulsion Laboratory Department, 
Aircraft Gas Turbine Division, Evendale, stands as one 
of the most complete in the country. Originally con- 
ceived by the Laboratory, the facility has contributed 
substantially to the outstanding progress of aircraft gas 
turbine design at G.E. Data recorded at the test site can 
be played back through two tape systems at the Lab- 
oratory into electronic data analysis equipment and 
analog and digital displays for a fast, detailed picture 
of gas turbine performance. 
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The substantial part played by magnetic tape in the 
system reflects its growing importance as the common 
denominator of dynamic data handling. Dynamic range 
and frequency range are several times greater than 
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characterize other recording media, and the data is 
stored “live”. The original electrical transducer signal 
can be accurately re-created whenever desired for 
observation and processing. 

Five portable magnetic tape data recording systems 
are used by G.E. to collect data at the engine test cells. 
Signals ranging in frequency from DC to 30 kc, are 
recorded by Direct or FM carrier techniques. Wide 
1%" tape carries 28 tracks of data, plus reference 
frequencies, timing signals, and _ voice, as desired. 
Monitoring oscilloscopes, permit visual observation of 
the recorded signals. It is interesting to note that the 
five portable recording systems were originally designed 
by the Davies Laboratories Division for the limited 
space and severe environments of aircraft flight testing. 
The strength built into them has proved invaluable to 
G.E. despite the fact that they have never been operated 
in the air. 

With the completion of a test, the reel of tape is 
transferred to the data reduction center. Two complete 
Davies Division laboratory record-reproduce systems 
permit utmost flexibility in feeding tracks of data 
serially or simultaneously into reduction and display 
equipment. Oscilloscopes permit a quick look at results 
through rapid visual inspection; wave analyzers provide 
a record of frequency components; level recorders 
measure amplitude; direct-writing recorders and oscillo- 
scope cameras permit a complete record of wave shapes 
and phase relationships. 

Davies Division magnetic tape data recording instal- 
lations as large and complex as this one at General 
Electric Company can rarely be outfitted with standard 
package equipment. But for the smaller installations, 
recently announced Davies Universal Magnetic Tape 
Systems are an ideal choice. You can get a good back- 
ground in magnetic tape data recording techniques in 
general by requesting our Bulletin 1001. Universal 
Systems are covered in Bulletin 2701. Minneapolis- 
Honeywell Regulator Company, Davies Laboratories 
Division, 10721 Hanna Street, BeltsviUe, Maryland. 
Or call WEbster 5-2700. 
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BLOCK diagram pictures distortion of in- 
coming signal by noise. 


attached to a tiny gyroscope. This 
model will be used to describe the basic 
principles of Maser operation. 
Gyroscopic Action 
If the gyro-magnet, representing the 
electron, were placed in an external 
magnetic field, like a compass needle it 
would seek to align its south pole (S) 
with the north pole (N) of the external 
field. (Fig. A) This is called the 
equilibrium position and corresponds 
to the lowest energy state for the 
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However, because the electron ex- 
hibits gyroscopic behavior, the torque 
exerted by the external field causes it to 
process at right angles about the field. 
(Sec Fig. B.) The precession rate, like 
that of a conventional gyro, is deter- 
mined by the applied torque and the 
angular momentum. For an electron, 
this works out to approximately 2.85 
megacycles per gauss of field strength. 
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This precession rate corresponds ap- 
proximately to the characteristic fre- 
quency of the paramagnetic atoms used 
in the Maser since the paramagnetism 
arises from one electron spin on each 

Thus a Maser operating area fre- 
quency of 100 me. requires an external 
field of approximately 35 gauss, or 
35,000 gauss for operation at 100,000 


As the gyro-magnet preccsses, it dissi- 
pates magnetic energy somewhat 
analogous to the way a conventional 
gyro immersed in a fluid experiences 
viscous damping. Most of this magnetic 
energy is dissipated in the Maser crystal 
in the form of heat; a small amount is 
given out as electromagnetic radiation 
at the characteristic frequency. Thus 
the gyro-magnet precession angle de- 
creases until it returns to a state of 
equilibrium in which its north-south 
axis is aligned with the external mag- 
netic field. 

Energy Absorption 

If a gyro-magnet in a state of equilib- 
rium is exposed to a source of radio 
frequency energy applied at right angles 
to the external field, the oscillating 
magnetic field from the radio frequency 
source will exert an oscillating torque 
on the gyro-magnet. If the frequency 
of the radio frequency source equals 
the gyro-magnet’s precession frequency, 
it will precess in synchronism with the 
oscillating magnetic field, absorbing 
energy from it. 

This will increase the gvro-magnet’s 
precession angle (from equilibrium posi- 
tion) until the power absorbed from the 
oscillating field just equals the power 
dissipated by the previously described 
damping mechanism. (Fig.'C.) 



This is the process of resonance ab- 
sorption by a system in equilibrium, a 
technique that has been applied to in- 
dustrial analysis of materials. The pro- 
cess does not provide amplification be- 
cause the gyro-magnet starts from a 

E osition of lowest energy and therefore 
as no excess energy to give up to the 
oscillating field. 


Getting Amplification 

If, however, the gvro-magnet can be 
inverted so that its south pole points 
toward the south pole of the external 
field then it will be in its highest 
energy state, an unstable one, and 
amplification can be obtained. 

(Number of different techniques for 
orienting the gyro-magnet in an in- 
verted position will be described in the 
second part of this series.) 

When a radio frequency source and 
its oscillating magnetic field are applied 
to the inverted gvro-magnet, precession 
occurs as in the previous example. How- 


ever, because the gvro-magnet starts 
from an unstable position, the external 
radio frequency field aids the damp- 
ing mechanism in returning the system 
to equilibrium instead of opposing it. 
(Fig. D.) 
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(d) 

Now the gyro-magnet has excess 
energy which is supplied to the radio 
frequency excitation thereby providing 
signal amplification, until it finally re- 
turns to the point of equilibrium. Its 
south pole is aligned to the static field's 
north pole. 

Thus the key to achieving amplifica- 
tion in a Maser is the inversion of the 
gvro-magnet (electron) into the non- 
equilibrium state. To accomplish this, 
either power must be supplied continu- 
ously to the system to overcome the 
losses which arc trying to return it to 
equilibrium or else the system must be 
periodically disturbed and then used 
only during the brief interval (usually 
a few milliseconds) before equilibrium 
can be re-established bv the damping 
mechanism. 

One of the reasons for operating the 
solid-state Maser at extremely low tem- 
peratures is to delav this retum-to- 
equilibrium process. 

The technique used for disturbing the 
system constitutes the essential differ- 
ence between pulsed and CW Masers 
which will be described in a subsequent 

Paramagnetic Amplifiers 

The heart of a solid-state Maser is a 
crystal containing paramagnetic atoms 
—that is, atoms having a net electron 
spin which makes them behave like 


Father of the Maser 

Discovery of the Maser principle of 
amplification (Microwave Amplification 
bv Stimulated Emission of Radiation) 
generally is credited to Dr. Charles H. 
Townes of Columbia University. Townes 
and associates first demonstrated the 
principle in 1954 using ammonia gas. 

Discovery of the Maser, like that of 
the transistor, did not stem from a 
search for a new type of amplifier. 
Rather it resulted from the idea of using 
microwaves instead of visible light in 
spectroscopy to study the structure of 
gas molecules. 
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FLIGHT TEST 
ENGINEERS 


. . . will be interested to know that the 
design and manufacturing facilities of 
Wallace 0. Leonard, Inc., Pasadena, are 
now available to firms in the aircraft and 
missile field whose need is for flight test 
instruments of outstanding accuracy that 

vironmental conditions. The following 
force-balance pressure instruments are 
available with ten turn rotation of a single- 
turn and a ten turn output potentiometer 
to minimize telemetering and flight re- 
cording errors: 




DIAGRAM of a simple paramagnetic amplifier (Maser) showing relationship of magnet, 
paramagnetic crystal and waveguide. 
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small gyro-magnets. Atoms with this 
property are round primarily in the 
transition groups of the periodic table 
and include such elements as iron, 
nickel, chromium, manganese and cop- 
per of the iron series, the cerium, 
praseodymium, neodymium and gado- 
linium of the rare earth series. 

The amplification (gain) of the 
Maser depends upon the magnetic mo- 
ment of the crystal which in tum is 
proportional to the number of atoms 
per unit volume which have electrons 
with spin available for resonance. This 
means the Maser crystal material must 
have a high concentration of paramag- 
netic atoms for efficient operation. 
Crystal Temperature 

The temperature of the crystal is im- 
portant because it determines the per- 
centage of the total paramagnetic atoms 
that will be available to contribute to 
the net magnetic moment. The lower 
the temperature, the higher the per- 
centage available. 

The crystal in which these atoms are 
incorporated must not distort them too 
severely so that once the spin axis has 
been inverted it will remain so oriented 
for a relatively long time with energy 
available for amplification. 

Properties of many suitable materials 
have been measured and tabulated dur- 
ing the past 10 years. 

Attainable concentrations of para- 
magnetic atoms, crystalline distortion 
of the atom and relaxation times are 
known and tabulated for a variety of 
materials. 

Most straightforward way of using 
the solid-state Maser crystal is to place 
it in a waveguide which is propagating 
the signal to be amplified. An external 
magnetic field is then applied at right 
angles, its strength being selected to 
provide an electron spin resonant fre- 


quency (precession rate) equal to the 
applied signal frequency. 

To obtain net amplification, energy 
received from the active Maser material 
must exceed dissipative losses in the 
waveguide walls. This means that 
sample magnetic energy per unit length 
must be large because’ tire Maser gain 
per unit length is proportional to the 
energy stored in the inverted gvro- 
magnets (magnetization). 

Serious limitation of this simple con- 
struction arises because of the large 
sizes required for appreciable gain. For 
example, a paramagnetic Maser having 
a bandwidth of 10 me. and a gain of 
10 might require a waveguide measur- 
ing about three feet in length. One 
way to reduce this is to use a regenera- 
tive type amplifier employing a cavity 
so that the applied radio frequency sig- 
nal bounces back and forth through the 
Maser crystal. 

Other modifications of the micro- 
wave circuitry are possible to obtain 
desired Maser characteristics. The par- 
ticular structure used depends upon 
the application because the gain-band- 
width relation is determined by both 
the material and the method used to 
apply the signal to the active spins. 
Basic Requirement 

Basic requirement for any of these 
systems is essentially the same as for 
a conventional amplifier: the paramag- 
netic material must supply enough 
energy to overcome circuit losses in the 
structure in order to achieve a net gain. 

If there is some feedback, and the 
material emits enough power to exceed 
not only the internal losses but also 
those in the load attached to the 
device, then the system will oscillate. 

In this respect, once the material 
parameters are know, the particular 
sample can be characterized by an 
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Another in a series on the care 
taken by leading airlines to main- 
tain top flight efficiency— and 
why this care has led them to select 

CHAMPION SPARK PLUGS 

Noted aviation authority reports 
on United Air Lines . . . 


"Red Carpet" 
Oil The 
Mainline 

By HERB FISHER 

international aviation authority, veteran teal pilot, author 


United Air Lines’ Red Carpet 
service means luxury all the way — 
the Mainliner way. 

The flying Red Carpet fleet is 
aloft 1,700 hours a day, safely cover- 
ing 380,000 miles every 24 hours. 

Last year. United flew more than 
6 million passengers along its 14,000 
miles of routes serving 80 cities in 
the United States and Hawaii. More 
than 4 million people enjoyed Main- 


liner first-class service while almost 
2 million rode United's comfortable 
coach flights, both the last word in 
safety and dependability. 

To the aviation industry, safety 
and dependability are more than 
words. They’re goals for achieve- 
ment. And when I visited UAL’s 
San Francisco Engineering and 
Maintenance Base, I saw the inside 
operation that makes safety and 


dependability a red-carpet fact for 
the No. 1 coast-to-coast airline. 

“Here we do all the heavy main- 
tenance,” Jack Herlihy, Vice Presi- 
dent, Engineering and Maintenance, 
told me, "and our first objective is 
to achieve the maximum humanly 
possible in safe aircraft for the 
traveling public.” 

Under the direction of a dynamic 
trio -Mr. Herlihy; W. C. “Red” 
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Mentzer, General Manager, Engi- 
neering; and W. P. Hoare, General 
Manager, Maintenance — engineer- 
ing and maintenance personnel com- 
bine to guarantee 
top operating 
efficiency of 
United’s 180 air- 
raft. All old 
friends of mine, 
these three men 
and their dedi- 
cated staff are a 
ving force 

there at the SFO Base. 

I spent several days at this 128- 
acre maintenance base fronting on 
San Francisco’s International Air- 
port. There wasn't a section of the 
million square feet of floor space 
1 failed to see — hangars, overhaul 
docks, shops, test cells, storage and 
stock areas, service and training 
headquarters, office buildings, even 
the aircraft run-up pads — all of it 
comprising a “push-button” main- 
tenance base that's recognized as one 
of the most modern and complete 
in the nation. 


From a small, split operation at 
Oakland Airport and Cheyenne, 


Wyoming, in 1941, United has 
mushroomed with atomic impact in 
the aviation industry. With today’s 
maintenance operation centered at 
San Francisco, total UAL invest- 
ment in buildings at year-end stood 
at $17,210,900, with 5,677 em- 
ployees on a $31,789,662 payroll 
— just at San Francisco alone. 

Current maintenance-hangar con- 
struction will boost United’s San 
Francisco investment to $24,495,- 
900 by June of 1958. 

Each year, hundreds of skilled 
mechanics, technicians and crafts- 
men work with engineering special- 
ists to overhaul 250 to 300 aircraft 
and more than 1,500 engines. Main- 
tenance standards and procedures 
are rigid. 

On a precise schedule of preven- 
tive maintenance, each UAL Main- 
liner and Cargoliner is routed to 
San Francisco for progressive over- 
haul. This is planning at its best. It 
is one of the most perfectly synchro- 
nized operations I’ve ever seen. 

A Mainliner is assigned a hangar. 
Ten minutes after being squired into 
position, it is literally caged by cat- 


walks, frameworks and platforms. 
Powerful jacks lift the plane. Over- 
head cranes move in to support 
engines while they’re dismantled. 
Control surfaces, instrument panels, 
wheels and brakes, seats, buffets and 
all other removable components are 
“pipelined” to their respective shops. 
Metal workers. X-ray specialists 
and inspectors move into the stripped 
fuselage to probe for metal fatigue, 
corrosion and wear. 

Meanwhile, the giant engines have 
gone into the Powerplant Section, 
where they’re steam-cleaned, torn 
down, and part-by-part chemically 
washed and minutely examined, in 
strict conformance to United’s rigid 
specifications. 

After engine reassembly, valves 
are adjusted, timing is set and test 
cells are readied. There, with the 
deft care of surgeons, specialists 
check each engine pulse to doubly 
assure perfection before mating the 
engine with three others to form the 
safe and dependable power package 
of a UAL Mainliner. 

"Dependability is of such great 
importance,” Red Mentzer told me, 
“that we cannot afford to use a 


second-rate product any place in 
our operation. 

“Take spark plugs,” said the top 
man in Engineering and 24-year 
UAL veteran. “We’ve been using 
Champions as standard equipment 
on all of our airplanes for more than 
10 years. We’ve tested many dif- 
ferent types of spark plugs during 
that time. We’ve found, however, 
that Champion has developed its 
product more rapidly than anyone 
else. Result is — since we’ve used 
Champions we’ve enjoyed the best 
over-all ignition experience of our 
entire history.” 

As Jim Goodart, a maintenance 
expert in Line Service Engineering, 
put it: “We have yet to find one 
engine failure caused by a Champion 
Spark Plug. With these DC-7 en- 
gines costing about $120,000 each, 
the importance of product reliability 
is obvious. Sometimes a spark plug 
is blamed for trouble when actually 
it is not at fault. We’ve found that 
Champion is the best we could 
possibly use.” 

Harry Taylor, Superintendent 
of Powerplant Engineering, said: 
“We’ve always emphasized depend- 


ability, long life and economy. We 
feel that no other spark plug has 
thus far provided us with a full 
measure of these requirements.” 

Frank H. Griggs, buyer in United’s 
Purchasing Department for 19 years, 
calls it business integrity and for- 
ward thinking on the part of 
Champion. 

Just as a good airplane is the 
composite idea of designer, builder 
and user, so is development of a 
spark plug largely the result of 
cooperation between manufacturer 

One of United’s technician engi- 
neers, Thomas Preitkis, told me this: 
“United has attended Champion 
Ignition Conferences every year for 
the past seven. There, airline oper- 
ators get together with Champion 
engineers to discuss their problems. 
The result of such meetings is a 
spark plug that meets the needs of 
the airline operator, a spark plug 
offering greatly improved perform- 

Dependability the Champion way 
is 1 ,000 hours of service. New spark 
plugs are installed in UAL’s Pratt 


& Whitney and Curtiss-Wright en- 
gines and, after 500 hours of oper- 
ation, they’re removed by line main- 
tenance people and returned to 
the base for reconditioning. Then 
they’re put in service for another 
500 hours. 

“In terms of operating costs,” 
Bill Pitt, Manager of Line Service 
Engineering, told me, “Champion 
has been able to extend the time 
between spark plug replacements 
so that we are now realizing as high 
a time as any airline in the industry. 
This represents a saving in direct 
man-hours and in less frequent need 
for overhauling or service ...” 
Mr. Pitt began his career with United 
27 years ago as a cleaner and has 
progressed through all levels of 
mechanical maintenance. He speaks 
with authority, then, on economy 
and dependability. 

“Actually, the spark plug is one 
of our finest tools for evaluating 
combustion chamber irregularities, 
such as burned pistons and valves,” 
Mr. Pitt said. “By careful study of 
the electrode end of a spark plug 
removed from a malfunctioning en- 
gine, we’ve determined actual cause 





of the trouble and avoided some 
rather destructive engine failures.” 

General Manager of Maintenance 
— Mr. Hoare — emphasized UAL’s 
success with Champions: "United’s 
experience has demonstrated Cham- 
pion’s consistently dependable per- 
formance under widely varying 
operating conditions,” said the 30- 
year UAL veteran. 

Those who occupy the “front 
office” of the airplane itself, those 
who bear the final responsibility for 
safe operation of the aircraft in 
flight, have the deep personal ap- 
preciation of the meaning of reli- 
ability. United’s Flight Test Section 
employs 15 experienced pilots and 
flight engineers. During a hangar 
flying session with these test pilots, 
1 learned just what Champion does 


Robert M. Mclver, a Test Cap- 
tain for UAL, said: “My experience 
dates back to 1933 and includes 
some 10,000 hours’ flying time, 
6,000 of it flight testing. We have 
a tremendous sense of moral re- 
sponsibility toward each airplane 
we release, since we realize each 
plane will cover millions of miles 
under all kinds of conditions before 
returning again for overhaul. 

“Part of our job, then, is to 
devise exhaustive tests for each 
component of the plane, and these 
tests we carry out religiously. The 
work of Flight Test is the end point 
in a long line of maintenance and 
inspection procedures, and we have 
authority to fly each plane as much 
as necessary to insure the ultimate 
in quality. Each component must 
fall within very tight tolerances be- 


fore it can be considered satisfactory. 
Naturally, the engines and their ac- 
cessories are subject to very close 
scrutiny . . . and spark plugs fall 
into this category. 

"During each flight test, our flight 
engineers observe spark plug per- 
formance continually by means of 
ignition analyzers, and pilots do like- 
wise indirectly by means of the 
instruments on the power panels. 

“Using this instrumentation, we’ve 
been watching the performance of 
Champion Spark Plugs for 10 years. 
The excellent characteristics of these 
spark plugs have become not just 
a matter of personal opinion, but a 
matter of statistical record. We can 
summarize that record by saying that 
Champions meet the tough require- 
ments of an airline operation and 
are backed by a good service 
organization ...” 

Captain Mclver’s comments were 
seconded by UAL Test Pilot Robert 
C. Collins, who told me that so far 
as he knew no other spark plug 
has ever come close to replacing 
Champions at United. 

UAL’s record of safety and de- 
pendability reflects the reliability of 
the heart of its aircraft ignition sys- 
tem, the Champion Spark Plug. 

Red Carpet means the finest. To 
millions of passengers it means the 
ultimate in reliability, service and 
comfort. In a Mainliner, it means 
the ultimate in engineering and 
maintenance. 

When you fly United, you’re 
flying Red Carpet. 

by Herbert O. Fisher 



Cabin view of Curtiss-Wrighl simu- 

flyin'g characteristics of DC-6B 
Mainliner. shows United crew solv- 
ing flight problems "inserted" by 

line — for advanced pilot training. 
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effective “Q” (negative for a system 
that emits power) which can be coupled 
to the waveguide system and calcula- 
tions can then be carried out as for 
any other cavity attached to a wave- 

Similarly, for the straight waveguide 
case the material is described in terms 
of a negative attenuation constant and 
the net power change can then be 
calculated in a straight-forward manner. 


For the straight guide device, for 
example, the net gain is given by the 
following equation: 

Where: 

««, = Waveguide attenuation constant. 



For a paramagnetic sample: the stim- 


ulated emission gain (a) is established 
from the following: 

Iff ~ 


Where: 

Na = Total density of paramagnetic 



Representative values for a device 



TYPICAL Distant Early Warning (DEW) Line station showing complex of outbuildings, access roads and intercommunication facilities 
surrounding the dome shaped housing of the main search antenna. DEW line officially became operational this summer. 


DEW Line Goes 
Into Operation 



DIRECT and overwatcr strike route chart 
showing interrelation of ground-based and 
coastal airborne early warning systems as 
described in a talk by Brig. Gen. K. H. 
Gibson. 
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This man 
is steering 
tomorrow’s 
guided missile 


His uniform is a laboratory coat, his cockpit a dust-free 
room with carefully controlled temperature and humidity. 
He's a skilled General Mills gyro technician — as much a 
part of the defense of his country as the jet pilot. Results 
from his work, and from work in other R & D labs, 
assure us that tomorrow’s guided missiles will be even 
more accurate than today’s. H At the Mechanical 
Division of General Mills, the gyro lab is part of a 


talented, well equipped guidance and navigation systems 
development group. The group also includes top men and 
facilities in infrared, microwaves, electronic and mechan- 
ical design, and overall systems engineering. We team 
these men and facilities with a complete precision pro- 
duction plant to handle systems, sub-systems and major 
assembly problems for the world’s most exacting custom- 
ers. Possibly you too can benefit from our capabilities. 


WE’D LIKE TO TELL YOU MORE 


MECHANICAL DIVISION 


88 




operating at a frequency of 10,000 me., 
with a bandwidth of 10 me., using a 
paramagnetic crystal containing 10 1 ’ 
atoms/ cm. 3 (N„), operating at an 
absolute temperature of 4K ( — 269C), 
works out to give a stimulated emission 
gain coefficient (a) equal to 0.05/cm. 
With negligible wavequide losses (a,— 
O), this would provide an overall gain 
of 10 in a waveguide one meter long. 

The properties of several different 
types of Masers, including the new 
ferromagnetic amplifier, and the operat- 
ing techniques peculiar to each, will 
be described in the second article of this 
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► Unreliability in Reverse— MATS Pa- 
cific Division is studying recommenda- 
tion that failure of Loran be considered 
cause for grounding aircraft on long 
overwater routes. Old fashioned celes- 
tial navigation is thought to be too un- 
reliable; opinion is growing that it 
should be regarded only as a backstop 
for electronic navigation aids. Tests on 
operational flights checking celestial 
navigation against Loran found; 

• Celestial navigation is less accurate 
than is desirable. 

• High cloud cover interferes with ce- 


lestial sights too frequently. 

• Complete fix is possible only at night 
with celestial navigation. During day- 
light only a single line of position from 
the sun can be obtained. 

• If autopilot or instruments to which 
it is slaved fail, a celestial fix is impos- 
sible because manually piloted aircraft 
docs not provide needed stable plat- 

► New Doppler System— Doppler navi- 
gator, specifically designed to meet com- 
mercial airline requirements, will be de- 
veloped by Bcndix Aviation, according 
to announcement at a recent meeting 
of the AEEC Self-Contained Naviga- 
tional Aids Subcommittee in Los 
Angeles. Prototype deliveries will coin- 
cide with delivery program for the Doug- 
las DC-8 and Boeing 707 jets. System 
will be frequency modulated and con- 
tinous wave operating on X-band and 
will feature packaging of all electronic 
circuitry in plug-in ATR cases. 

► Transistor Market Growth— Possible 
billion dollar market for transistors and 
other semiconductors within ten years 
has been predicted by a General Elec- 
tric executive. Sales of these devices 
have continually outstripped even the 
most optimistic market projections, ac- 
cording to J. H. Sweeney, manager of 
marketing for GE's Semiconductor 


Products Dept., who said that this years 
sales volume for the industry is ex- 
pected to exceed S 140,000,000," which is 
40% over the predicted figure and 82%- 
over the industry sales for 1956. 

► Vanguard computer— Automatic Re- 
cording and Reduction Facility (ARRF) 
to process flight infonnation from each 
of the three stages of the test and satel- 
lite launching vehicles will be installed 
by early fall at Air Missile Test Center 
near Coca Beach, Fla. Facility, which 
operates on the same principles as a 
high speed digital computer to produce 
vehicle performance data within 72 
hours, is a joint development of the 
U. S. Naval Research Laboratory and 
Radiation, Inc. 

► “Please Remain Calm”— Airborne 
tape recorders, which some airlines plan 
to install in jetliners to provide back- 
ground music, may also be used to give 
prerecorded warning announcements in 
event of unintentional decompression 
at high altitude. Warning message 
would be delivered automatically when 
decompression actuated pressure switch. 

► No Change of Heart— Hourly em- 
ployees at Kearfott Company’s Ashe- 
ville, N. C., plant have rejected union 
for fifth time since 1952, with vote of 
223 to 77 against representation by 





For dependable maintenance and on-time delivery 

The superior craftsmen of Executive Aircraft Service, 
Dallas, know the importance of "on-time" delivery for 
busy executive fleets — know that it's almost as impor- 
tant as dependable maintenance. That’s why they de- 
liver both . . . consistently. Some of the nation's leading 
corporations, operating fleets located in sufh industrial 
centers as Newark, New Jersey, Detroit, Michigan and 
Knoxville, Tennessee bring their ships to Executive Air- 
craft Service for overhaul, inspection, modification, 
modernization and conversion. That's why Executive 
Aircraft Service is proud to say that satisfied customers 
are our best recommendation. Send us your specifications 
for quotation or let us formulate plans, specifications 
and layouts for you. 


AIRCRAFT SERVICE, inc. 
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AMERICAN ELECTRONICS. INC. 


4 to 250 cfm 


MOTOR 
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ELECTRONICS, 
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: — Stavid Engineering, 
N. J.. has beaten out 
11 competitors to receive Navy con- 

system for attack-bomber aircraft. 

NEW AVIONIC 
PRODUCTS 

Components & Devices 

Typc b WL at f' 



hours at 350F have been developed for 


s arc 26 volt, 0.145 £ 


Darby 9 °Pe 4 nm 






startling 
things 
are happening 

CANADA 

at 

AVRO 


Enthusiasm and excitement keynote all aspects of design 
and engineering at Avro. For Avro Aircraft's advanced projects 
are pushing into the thermal thicket . . . rising into the 
stratosphere. There new mysteries remain to be solved; new 
challenges loom for men with skill and ingenuity. 

Association with these projects stimulates the creative 
imagination of the engineer, the mathematician, the metallurgist 
and aerodynamicist. Every problem becomes a new, 
interesting and inspiring experience. 

You will work in Malton, Ontario, a suburb of Metropolitan 
Toronto. You will be assigned to an advanced engineering team. 
You will be assisted by the most advanced electronic computing 
equipment in the world. You will receive company-paid 
group life, sickness and accident insurance and you will be 
eligible to participate in a retirement income plan. Your progress 
will continue as rapidly as you demonstrate your ability. 

For complete information, write us today. We will forward 
application forms and gladly answer any questions you may have. 


EMPLOYMENT MANAGER 

AVRO AIRCRAFT LIMITED 



New gas turbine engine proves its versatility 


jupiter oas turbines provide reliable power for a 
wide range of military and industrial uses. Simple 
and rugged, compact and lightweight, the 500 hp 
Jupiter offers many advantages over conventional 
power plants. New users praise its high power-to- 

temperature extremes, its easy portability and low 


maintenance requirements. Experience has proven 
the effectiveness of Jupiter gas turbines for power 
generation, boat propulsion, mechanical drive and 
still other applications. Perhaps this versatile engine 
can help solve your special power problems. Write 
for new Solar gas turbine brochure . . . Dept. D-66, 
Solar Aircraft Company, San Diego 12, California. 


SOLARW„ 

AIRCRAFT COMPANY DES MOINES 




NOW ... Weatherhead 

A VIA Tl 0 N PRODUCTS 

atmi/aS/e //r utrry/i 

AUTHORIZED 

DISTRIBUTORS 
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Weatherhead 

lit ct/uid ^OMAiecticMA 


Weatherhead is pleased to announce the appointment of Pacific 
Airmotive Corporation, Burbank, California, and Airwork 
Corporation, Millville, New Jersey, as distributors for its aviation 
products . . . hydraulic and fluid system components. 

With these new appointments, Weatherhead products are now 

through factory-trained personnel of the two companies. And in 
the Southwest, Weatherhead products will continue to be avail- 
able through Associated Aircraft Supply Co., Dallas, Texas. 
These distributors provide prompt, reliable delivery at lowest 
possible cost, to airlines and suppliers. Through their networks 
of authorized local dealers, who also maintain adequate stocks 
of Weatherhead products, these distributors offer fast service to 
aircraft owners and airport service operators. 


flirwark 


the Weatherhead company 

WEATHERHEAD PRODUCTS 

MS ER FLARELESS TUBE FITTINGS • 9 


HOSE, HOSE ENDS, HOSE ASSEMBLIES 'j 
• SPECIAL TUBE ASSEMBLIES • CLUSTER 8 

300 EAST 131st STREET • CLEVELAND, OHIO 

• CYLINDERS, COMPRESSORS. I 
ACCUMULATORS • VALVES AND | 
DRAIN COCKS • FORGINGS (SOLID jj 

In Canada: 127 INKERMAN ST., ST. THOMAS, ONTARIO 

AND CORED) • SPECIAL PRODUCTS. Ill 


NEW AVIATION PRODUCTS 



Device Controls Metal Fatigue 

Designed to lessen problem of metal 
fatigue in vital missile and aircraft com- 
ponents, yield tension monitor will elec- 
tronically control and test material for 
uniform strength while it is being 
formed on a radial draw former. Unit 
■will virtually eliminate overstretching 
or breakage in materials such as tita- 
nium, stainless steel, magnesium, alum- 
inum and tempo rmental alloys. 

Unit was furnished recently to Army 
Ballistic Missile Agency, Huntsville, 
Ala., and will be used by Convair for 
work on the 880 jet transport. 

Unit is made up of standard items, 
to permit servicing by local electronic 
representatives and is adaptable to full 
automatic operation. 

Cyril Bath Co., Solon, Ohio. 

Liquid Level Point Sensor 

Six-ounce liquid level point sensor for 
aircraft and missile fuel and oxidizer 
systems and propellant control, has no 
moving parts and operates over ambient 
temperatures of — 200C to +125C. 
Basic sensor consists of hermetically 
scaled ultrasonic probe measuring about 
two inches long and fj-in. outside 
diameter. 

Response time of the sensor is less 
than 10 milliseconds. It will ignore 
foam or clinging doplets, can detect 



presence or absence of fuel flow in pipes 
down to one-inch diameter. Control 
units uses a single silicon transistor and 
no power is supplied to the probe when 
it is immersed in fuel. 

Acoustica Associates, Glenwood 
Landing, N. Y. 

Fuel Transfer Pump 

Model RG 16140 reversible fuel trans- 
fer unit, weighing 1.6 lb., consists of a 
positive displacement rotary vane pump, 
an explosion-proof motor and radio 
noise filter. Sea level rating is 60 gph. 
with 5 psi. gage discharge pressure. 
Rating is based on pumping MIL-F- 
5572 fuel at 60F-100F; rates at 50 



gph. with same gage discharge pres- 
sure at 15,000 ft. 

Continuous duty motor operates at 
27 v. d.c.; internal wiring to the elec- 
trical connector provides for reversing 
the direction of rotation through ex- 
ternal switch connections. 

Lear-Romec Division, Lear, Inc., 
Elyria, Ohio. 



Tough Magazine 

Crash-resistant record magazine for 
recording oscillographs is designed to 
take 400-G shock and 2,000F name; in 
addition it is explosion-proof in accord- 
ance with MIL-E-5400A (ASG). 

Magazine is eight inches wide x 12i 
in. high x 17 in. long; with full load of 
paper it weighs 80 lb. 

Consolidated Electrodynamics Corp., 
300 N. Sierra Madre Villa, Pasadena, 
Calif. 



Missile Coupling 

Flexible coupling designed for 
missile and aircraft applications meets 
M1L-C-25014 and allows a total of one- 
quarter-inch axial motion and ± 30 flex- 
ure. Standard AND10058 and AND- 
10060 beaded tube ends arc used for 
fitting attachment. Standard O-rings 
are used for seals; standard gland dimen- 
sions allow space for seal swell and 
easier motion of tubes. Part number is 
6-6001. 

On Mark Couplings, On Mark Engi- 
neering Co., 200 N. Ave. 64, Los 
Angeles 43, Calif. 



Modular Actuators 


Line of modular component aircraft 
linear actuators can be assembled from 
64 standard interchangeable parts to 
meet a wide range of requirements. 
New line is stated to meet MIL-A- 
8064A. 

Components consist of motor, gear 
reducers, limit switches (including filter 
or capacitor), accessory drive or trans- 
mitter and screw jack. Three broad oper- 
ating classifications comprise the actua- 
tor grouping; L12, up to 350 lb.; L16, 
up to 1,500 lb. and L20, up to 3,500 lb. 

Airborne Accessories Corp., Hillside 
5, N. J. 

Giant Template Camera 

Camera being built to Convair speci- 
fications weighs over 10,000 lb., 
measures 30 ft. long and 8.75 ft. high, 
enabling reproduction of templates up 
to 5 ft. x 12 ft. within 1/ 2,000-in. ac- 
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Keeping 
a fatal 
rendezvous 
in4-D 


Any hunter who’s fired at a fast- 
flying duck knows you have to 
figure time — the 4th dimension — 
if you want the shot to meet the 
duck in flight . . . 

Now substitute an airplane 
taking full evasive, action at 
40,000 feet or more, and conven- 
tional ways of aiming become ob- 
solete. Yet this problem is 
relatively simple, as was dramati- 
cally proved at the first tests of 
the Nike missile, jointly developed 
by Bell Telephone laboratories 
and Douglas. 

Even more complex than 
ground-to-air marksmanship is 
air-to-air gunnery, where oppos- 
ing planes top 1000 mph, and fire 
missiles that move twice that fast. 
It’s an entirely new science, based 
on principles first expounded by 
a Douglas scientist, and proved in 
repeated successful tests— even 
against unseen targets. 







LOW-TEMPERATURE 

PROCESSING 


. . .fills your LOX, nitrogen, 
gas pressurizing needs with 
“on-location” generators 


"On-location” generators, built and operated by Air 
Products, Incorporated, assure you a completely 
dependable supply of oxygen — liquid or gaseous- 
nitrogen or other gases . . . regardless of the quantity 
or purity you need. No problems of delivery holdups. 
High purity LOX and other gases are produced right 
in your own plant ... on hand 24 hours a day, for 
uninterrupted operations. 

Air Products generators produce the highest purity 
liquid oxygen. And, their built-in flexibility allows 
for all your future needs . . . permits you to expand 
your capacity at any time. 

We at Air Products are specialists in cryogenics — low- 
temperature processing. We design, manufacture and 
operate equipment for gas separation, purification 
and liquefaction. 

Many others are taking advantage of the Air Products 
approach . . . "on-location” generating facilities 
designed to take care of LOX, nitrogen or gas pres- 
surizing needs. Detailed information is available upon 
request. Your inquiry is invited. Air Products, 
Incorporated, P.O. Box 538, Allentown, Pa. 


curacy. If the operator needs to reset 
the equipment after changing original 
setting, a vernier allows readjustment to 
within 1/ 1,000-in. 

Equipment uses 42-in. film or plates 
can be focused manually or electrically. 

Robertson Photo-mechanix, Inc., 
Chicago, III. 

WHAT'S NEW 


Reports Available: 

The following reports were sponsored 
by Office of Technical Services, United 
States Department of Commerce: 
Studies in Respiratory Physiology. Third 
Series: Chemistry, Mechanics and Cir- 
culation of the Lung.— by H. Rahn, The 
University of Rochester School of 
Medicine and Dentistry for Wright Air 
Development Center’.— $2.25; 86pp. 

(P.B. 121803). 

A Study of Permanent Magnets of the 
Barium Ferrite Type— by K. J. Sixtus, 
The Indiana Steel Products Co., for the 
Wright Air Development Center. SI. 50; 
53pp. (P.B. 121865). 

The Effects of Interstitial Contaminants 
on the Noch-Tensile Properties of 


Titanium and Titanium Alloys. Part 2: 
Alloy Titanium.— by E. P. Klicr and 
N. J. Fcola, Syracuse University for the 
Wright Air Development Center. 
$5.50; 202pp. (P.B. 121575). 

Surface Hardening of Titanium with 
Metalloid Elements.— by Armour Re- 
search Foundation for Watertown 
Arsenal, U. S. Army. $4.00; 151pp. 
(P.B. 111821). 

Ilcat of Formation and Entropy of 
Titanium Tetrachloride.— by W. F. 
Kricve and others, California Institute 
of Technology for Ordnance Corps., 
U. S. Army. S.50; 17 pp. (P.B. 121- 
734). 

Transistor Feedback Amplifier Design— 
by G. L. Ilennings, University of Cali- 
fornia for the Office of Naval Research. 
$.75; 29pp. (P.B. 121556). 

Lovotron: A Low voltage Triggered Gap 
Switch— by E. H. Cullington, W. G. 
Chace, and R. L. Morgan, Air Force 
Cambridge Research Center. $.50; 
19pp. (P.B. 121061). 

Effects of Moisture Sorption on Weight 
and Dimensional Stability of Alkyd- 
Isocyanatc Foam Core.— by V. C. Setter- 
holm and E. W. Kucnzi, Forest 



Eliminates use of NAS 463 shims. 
Permits use of single length screws 
at tapered joints. Available for bolt 
sizes from 10-32 to %-24, spacer 
heights from 1/16 to 7/16. 

Nuts are cadmium plated steel with 
nylon insert (ESNA 52Y) or all 
metal (SPS-F1309). Spacer is 7075- 
T6 Aluminum Alloy. Holder is 



» Phone: Oregon 8-8484 » 


narco 


narco 



90 or 360 

CHANNEL TRANSMITTER 


90 or 560 
CHANNEL RECEIVER 
CRYSTAL CONTROLLED 
MEETS CAA TSO 
FOR AIRLINE USE 

narco 

NATIONAL AERONAUTICAL CORP. 
Fort Washington, Pa. 
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SPS Hi-Ti titanium aircraft bolts arc regularly manufactured in four standard configurations: internal wrenching tension bolts, 
12 -point external wrenching tension bolts, hexagon head external wrenching shear bolts, and flush head internal wrenching shear bolts. 
Weighing 43% less than steel bolts of equivalent dimensions, they can save you as much as 1000 lb. per airframe — with no loss in strength. 


SPS Hi-Ti titanium bolts help you build 
lighter airframes without sacrificing strength 


SPS Hi-Ti titanium bolts help you solve the problem of 
reducing airframe weight without compromising strength. 
They weigh 43% less than alloy steel bolts of the same size. 
One lb. of them can do the work of 1 % lb. of steel bolts. 
Yet in tensile-strength-to-weight ratio and fatigue resist- 
ance, they outperform steel. 

Once considered a laboratory curiosity, titanium bolts 
have for some time been standard production items at 
SPS. Hi-Ti bolts are found in many advanced design 
operational aircraft. This is because SPS — producer of the 
first successful titanium aircraft bolt — invested over 
$500,000 and several years of high priority research in 
learning how to deal with this promising but sensitive 
metal. Today SPS has the most extensive facilities in the 
industry for the production and testing of titanium fasteners. 
As a result, we can give you both the technical assistance 
and the delivery you need to utilize fully the advantages of 
titanium bolts in your current airframe projects. 

For more information on Hi-Ti titanium aircraft bolts, 
write Aircraft Products Division, Standard Pressed Steel 
C o., Jenkintown 3, Pa. 

Hi-Ti vs. alloy steel. Tensile, elongation and reduction area 
properties arc based on the performance of bolt gage specimens. 

Endurance limit was determined by subjecting bolts to tension 
load alternating between maximum and 10% preload for a 
total of 8,000,000 cycles without inducing failure. Significant 
comparison is the strength-to-weight ratio at endurance limit. 


AIRCRAFT PRODUCTS DIVISION 


sps 

JENKINTOWN ■ PENNSYLVANIA 
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C-130 Cockpit- Stresses Visibility 

Interior of Lockheed C-130A Hercules cockpit indicates stress on good visibility. Glass 
area amounts to 40 sq. ft. in the crew area. Besides tipper panes, window for downward 
view can be seen over arm of Lloyd Harris (left), chief pilot. Georgia Division. 


Products Laboratory, Forest Service, 
U. S. Department of Agriculture, for 
the Wright Air Development Center. 
$1.00; 34pp. (P.B. 121800). 

The Effects of Graded Impedance to 
Tracheal Air Flow on the Pattern of 
Breathing and Alveolar Gas Composi- 
tion of Man.— F. W. Zechman and F. 
G. Hall, Duke University School of 
Medicine for Wright Air Development 
Center. $1.25; 49pp. (P.B. 121565). 

Evaluation of Porous Materials for 
Boundary-Layer Control— by D. E. 
Debeau, Battclle Memorial Institute for 
Wright Air Development Center. 
S4.00; 160pp. (P.B. 121851). 

The Relationship of Hardness Measure- 
ments to the Tensile and Compression 
Flow Curves— by R. E. Lcnhart, General 
Electric Research Laboratory for Wright 
Air Development Center. SI. 50; 14pp. 
(P.B. 121144). 

The Silver Oxide-Zinc Alkaline Primary 
Cell: Part 4, Anodic Characteristics of 
Zinc Alloys.— by C. M. Shepherd, Naval 
Research Laboratory. $.75: 25pp. (P.B. 
121744). 

Automatic Flare-Out for Landing— by D. 
Markusen, R. McLanc and O. Pomeroy, 
Minneapolis-Honcywell Regulator Com- 
pany for Wright Air Development 
Center. $3.75; 146pp. (P.B. 121383). 

Flight Test of an Autopilot Installation 
as a Lateral Gust Alleviator in a PT-26 


Airplane— by C. Chalk, Cornell Aero- 
nautical Laboratory for Wright Air De- 
velopment Center. S2.00: 77pp. (P.B. 
121244). 

Simulation Study of Control of an Air- 
craft at or Near the Absolute Ceiling— 
by A. C. Robinson, J. W. Early and 
B. J. Doodv, Wright Air Development 
Center. $1.50; 57pp. (P.B. 121459). 

Improvements to Time Interrogators 
and Development of Accessaries— by 
W. E. Haworth, CAA Technical De- 
velopment Center. $.50; 16pp. (P.B. 
121880). 

Evaluation of the Resetting Continuous 
Fire-Detection System for the B-36 Air- 
craft Nacelle— by L. E. Tarbell, CAA 
Technical Development Center. $.50; 
17pp. (P.B. 121777). 

Analysis of the Thermal Properties of 
Plastic Laminates, Cores, and Sandwich 
Panels— by R. F. Trapp, Wright Air De- 
velopment Center. $.50; 18 pp. (P.B. 
121882). 

Interim Report on Studies of the Effects 
of Geometry on the Properties of Gun- 
Metal (88-8-4) Casting-by W. H. John- 
son, Naval Research Laboratory. $.50; 
8pp. (P.B. 121769). 

Investigation of Forged Cobalt Base 
Alloys for High Temperature Applica- 
tions— by R. R. MacFarlane. R. K. 
Pitler, and E. E. Reynolds, Allegheny 
Ludlurn Steel Corp. for Wright Air Dc- 
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JET IGNITION 


A world-wide Bendix service organization of well trained 
personnel who have at their command the complete 
facilities of the service department of the Scintilla 
Division of Bcndix, stands solidly back of the jet 
ignition equipment manufactured by this division. 

years of experience in meeting ignition service problem's 
of all kinds, is equipped with the facilities, parts, and 


Bendix* Jet Ignition equipment. 

It is important to remember that when you specify 
Bendix Jet Ignition you get not only the best in design 
and performance, hut you are assured that wherever you 
fly. the finest service organization in the industry is 
readily available to maintain the quality that has made 
Bendix— The Most Trusted Name in Ignition. 


~ffend/Y 


SCINTILLA 

DIVISION 

&ent/yS 


vclopment Center. $1.00; 36pp. (P.B. 
121723). 

Performance Standardization for a 
Turbojet Engine Equipped with a 
Variable Area Nozzle Controlled by 
Engine Speed.-by R. L. O’Neal, Air 
Force Flight Test Center. S.50; 17pp. 
(P.B. 121989). 

Permanent-Magnet Generators Part I— 
Theory— by D. J. Hanrahan and D. S. 
Toffolo, Nasal Research Laboratory. 
S.50; 18pp. (P.B. 121862). 

Hismanol, A New Permanent Magnet— 
by E. Adams, VV. M. Hubbard, and A. 
M. Syeles, Naval Ordnance Laboratory. 
S.50; 19pp. (P.B. 121730). 

Permeability of Barrier Materials to 
Volatile Corrosion Inhibitors at Various 
Humidities— by A. S. Mohaupt and J. 
P. Hohf, Forest Products Laboratories, 
U. S. Department of Agriculture for 
Wright Air Development Center. S2.25; 
90pp. (P.B. 121893). 


Publications Received: 


A Case Study in Corporate Acquisition 
—A Presentation bv ACF Industries, 
Inc. SI -75 (S1.00 AMA members) 42 pp. 

A prepared comprehensive, step-bv- 
step presentation of acquisition, corol- 
lary acquisition, and integration of dif- 
ferent plants, in belief that full details 
can be most helpful. 

Post-War International Civil Aviation 
Policy and the Law of Air— bv H. A. 
Wassenbergh-Pub. Martinus Nijhoff 
N. V., 9 Lange Voorhout, Netherlands. 
11.50 guilders (approximatelv S3.00) 

180 pp. 

A review of the many problems 
which arise when attempting to recon- 
cile the individual viewpoints of the 
world's airfaring nations. A valuable 
source-book for the serious student of 
air law. 

Electrical Construction Materials List 
—Pub. Underwriters Laboratories, Inc., 
161 Sixth Ave., New York 13, New 
York, 433 pp. 

A list composed of all the materials 
needed for electrical construction work. 

Electrical Appliance and Utilization 
Equipment List— Pub. Underwriters 
Laboratories Inc., 161 Sixth Ave., New 
York 13, New York, 391 pp. 

A list composed of all the appliances 
needed for electrical appliance work. 

Hazardous Location Equipment List- 
Pub. Underwriters Inc. 161 Sixth Ave., 
New York 13, New York. 105 pp. 

A list composed of electrical equip- 
ment for hazardous locations. 


AVIATION WEEK, August 19, 1957 


Tkae Aircraft Ent/ine Expert! 

are AT YOUR SERVICE 



Continental’s Factory Re-manufacture plan, suc- 
cessor to the periodic overhaul, backs you with the 
specialized skills of the men who know your engine 
best. With your factory re-manufactured Continental, 
you get new engine warranty— new log book with zero 
hours— at a modest, pre-determined price. Most im- 
portant of all, you’re back in the air with an absolute 
minimum of costly down time. 


WHY NOT WRITE NOW 
FOR THE INFORMATION 
THAT CAN SAVE YOU 
TIME AND MONEY WHEN 
OVERHAUL TIME ROLLS 
ROUND AGAIN? 


Continental Motors ror ooration 


AIRCRAFT ENGINE DIVISION 

MUSKEGON, MICHIGAN 
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STRENGTH.. .DEPENDABLE TOUGHNESS 


in Jet Engine Compressor Rotor Discs 


Design the part to do the job safely — but keep 
weight down. Increase the ratio of horsepower to 
weight. Provide maximum resistance to fatigue. 
Maintain the strength of the part at wide tempera- 
ture extremes. Whenever these design problems 
occur, alloy steels, such as Republic Hot Rolled 
AMS 6415 (AISI 4340), are given immediate 
consideration. 

For in these fine steels are found the highest 
strength values — plus an exceptionally high 
strength-to-weight ratio that permits the design of 
thinner, lighter sections to save weight and hold 
down size without sacrifice of strength or safety. 

These essential qualities of AMS 6415 were the 
basis for its selection for use in compressor rotor 
discs in Pratt & Whitney Aircraft'sJ-57 jet engine. 
The discs are machined from forgings by the Jet 
Division ofThompson Products, Inc. Forgings are 
supplied by Wyman-Gordon Company. 


Still another reason for selection of this fine 
steel is its exceptionally good deep-hardening 
characteristics. Uniform response to heat treat- 
ment is assured — plus the production of hard, 
wear-resistant surfaces around tough cores. 

Production, processing and development of 
aircraft alloy steels requires extremely close co- 
operation among the metallurgists of the part 
manufacturer, forge plant, and steel producer. 
The culmination of their combined effort pro- 
vides the designer with a material for operating 
and structural parts that is free from excess weight, 
yet tough and strong to withstand shock, impact, 
stress and fatigue. 

Republic metallurgists are always available to 
work with your personnel in applying these fine 
alloy steels to your product. The coupon is your 
invitation to use this confidential and obligation- 
free service. Mail it today. 


ALLOY STEEL PROVIDES HIGH 

Alloy Steel Toughness 

GSS/STS 

Heavy-Duty Roughness 

SL^ 



ojuC 


31 IS EAST 43th STREET • CLEVELAND 37, OHIO 

□ Have an Alloy Metallurgist call. 

Send more information on: 

□ Alloy Steels □ Cold Finished ENDURO® Bars 

□ Bonderized Steel Lockers □ PR* 1 5 Stacking Skids 
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Case History from the files of the Wincharger Corporation 


problem : COMPLETELY REDESIGN 


AN AIRCRAFT ALTERNATOR 
TO MEET MISSILE WEIGHT 
AND SIZE REQUIREMENTS 





Specifications 


When the Defense Department's missile program 
went into high gear, Wincharger's Research and 
Development Group was handed the problem of 
designing a much smaller, lighter, more compact 
Alternator. And, along with its smaller size, the 
Alternator still had to be absolutely reliable. 

The happy result was a three-phase, 400 cycle 
Alternator in an extremely small package that uti- 
lized a ram-air turbine and magnetic amplifier 
regulator. The Wincharger-designed Alternator 
proved completely satisfactory in actual use. 

If your work requires special purpose Alternators, t#™' ™ P al! 

Inverters, Dynamotors or other Power Supplies. Running Duty . 

bring your problem to Wincharger's Research r.p.m 

and Development Group. Their extensive exper- 
ience in solving problems in all phases of these 
fields is your best assurance of a workable solution. 

SPECIALISTS IN ROTARY ELECTRICAL AND ELECTRONIC DESIGN AND MANUFACTURE 


WINCHARGER CORPORATION 


' MTEMtim BY 

Wnchargeb 





SUBSIDIARY OF 

ZENITH 

RADIO CORPORATION 


B22E322 SIOUX CITY, IOWA 
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Ready now- new catalog 
describing &ucku/eA complete line 
of refueling equipment for. . . 




Write 

for 

FREE 

COPY 

NOW 


overwing refueling . . . 

Also No. 8385 Non-Drip Oil Servicing Nozzle 


underwing refueling . . . 

refueling 


hydrant systems 

No. 1 3200 Hydrant Emergency Valve and Adapter for automatic shut-off service 


Bttcku/c. 

QUALITY PRODUCTS 
FOR THE AVIATION INDUSTRY 

These and other Buckeye aircraft refueling valves 
are described in full in our new Aircraft Catalog. 






Servo Motors For 


Transistorized Operations 

~ m 





designing Iransis 
jr of Research, ir 


id servo mechanisms. 





New Westinghouse 
J34 engine powers 
first Navy all-purpose 
jet trainer 


North American Aviation has chosen the new version of a proven 
power plant for this first Navy all-purpose jet trainer. Designed 
as a complete pilot training system for operation from both land 
and carrier bases, the T2J-1 is capable of taking students from pri- 
mary through advanced phases to carrier qualification. 

Engineered and designed after Pearl Harbor, the J34 turbojet 
saw rugged service in Korea. Its early reputation for combat 
reliability and durability has now become almost legendary after 
more than two million hours of combat and operational flight time. 
It is less than half as vulnerable to foreign object damage as other 
engines. No wonder the Westinghouse J34 was selected to power 
this new all-purpose jet trainer! 

Take advantage of the Westinghouse ability to engineer, design 
and produce equipment for the defense of America. Write to the 
Westinghouse Electric Corporation, P O Box 868, Pittsburgh 30, Pa. 


you CAN BE SURE. ..IF ITS 

Westinghouse 





NOW FROM FORD INSTRUMENT 
ALL-SILICON-TRANSISTORIZED 
EXHAUST TEMPERATURE INDICATOR 



Check These 
Ten Superior Features 


• Self-contained 

• Instantaneous warm-up 

• 2 sec. full scale response 

• Wide environmental range 

• No vacuum tubes used 

• rt 5° C accuracy 

• Integral lighting 

• Extreme compactness 

• Integral power failure indicator 


Developed for Navy BuAer 
For first time commercially available 


Ford Instrument’s Engine Exhaust 
Temperature Indicator was devel- 
oped for the Navy Bureau of Aero- 
nautics and is now available to other 
users. It is a self-contained unit 
which continuously displays tem- 
perature over a 200- 1000 °C range 
with ~5‘C accuracy. Of extremely 


compact construction, it has less 
than one-third the volume and 
weight of comparable vacuum tube 
units. Silicon transistors are used 
throughout, enabling the ETI to 
withstand a wide range of ambient 
temperatures. Weight of the unit is 
only 16 oz. 


High Applicability 

Coupled with precision measurement 



The FICo ETI is used for measuring 
exhaust temperature in turbo props, 
turbo jets— or in any other gas turbine 
within its range. It is a panel-mounted 
unit. Its high accuracy enables the pilot 
to closely observe engine temperature 
to ensure safe and efficient engine 

The fast response of the ETI makes 
it highly suitable for multiple thermo- 
couple installations. It can be used as 
a monitoring unit with any number of 



• No calibration required. 




SPLIT-SECOND MISSILE CONTROL 
AT 15,000 MILES PER HOUR 
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"THINKS" FAR AHEAD OF SUPERSONIC MISSILES 
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TO PROBLEMS IN TESTING 
METAL-TO-METAL AND SANDWICH 
BONDED STRUCTURES! 

COINDA-SCOPE 

(Model 101 — Portable) 


PROVEN (in production of Convair's B58 Hustler) TO BE THE MOST 
SUCCESSFUL AND ACCURATE BOND ANALYZER IN THE INDUSTRY 
TODAY . . . Self-contained and portable . . . Minimum Operator 
Training Time . . . Simplified Operation . . . Versatile in Production 
Line, Field Inspection and Lab Inspection Use! 

WRITE TODAY FOR DETAILS! 

ALMAR-YORK CO., Inc, 

4802 Camp Bowie Blvd., Fort Worth, Texas 

"Manufacturers of Custom Test Equipment of ALL Types” 
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As at sea and in the air, Hoffman-developed radar 
now gives our Armed Forces 



greatly extended. capabilities for surveillance on the 
battlefield. It's another outstanding example of . . . 


Electronics 


Where exciting new things 


are happening 


HOFFMAN LABORATORIES, INC. 

3761 South Hill Street 
Los Angeles 7, California 


| SEMICONDUCTOR APPLICATIONS 






endowed with sight 

. . . and insight 

Inquisitive eyes denote the inquisitive minds that made 
possible today’s rocket powerplants. Sharp eyes and minds 
that have the power to visualize challenging problems 
. . . and the insight to solve them. 

Spurred by such long-range sight and insight, RMI has blazed 
the trail in rocket power for over fifteen years. And today, 
with new developments in manned and guided flight creating 
vast new propulsion problems, RMI will continue to lead 
the way. For RMI engineers and scientists form a talented, 
far-sighted team, designing and producing advanced 
powerplants for the vehicles of tomorrow. 

Engineers, Scientists— Perhaps you, too, can work 
with America’s first rocket family. You’ll find 
the problems challenging, the rewards great. 



for Progress 
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The new CURTISS -WRIGHT 
iPP/ / J / / > /s? JET ENGINE 


Air transportation must become quiet not 
only for its passengers, but for the com- 
munities in which it operates. The develop- 
ment of the Curtiss -Wright Zephyr Turbojet 
was based on the premises: 1 — that its 
technical excellence must provide a worth- 
while performance improvement; 2 — that 
its advances must be sound in the final 
analysis from the economic point of view, 
and; 3 — that it must have a high order of 
public acceptance, not only from the view- 
point of the passenger, but the communities 
in which the airport is located and over 
which the airplane is operated. Moving air- 
ports further out of town with its attendant 
expense and the inconvenience of time lost 
in additional city to airport transportation 
is not the answer. 

Curtiss -Wright Corporation has completed 
sufficient testing with the "Zephyr” to warrant 
the statement that the jet engine transport 
can be quiet and have a high order of public 
acceptance. 

New Testing Procedure 

The testing procedure for the Zephyr is 
new and novel. Curtiss-Wright discarded the 
standard jet engine test cell — a mass of 
concrete, steel, sound absorption, water 
silencing, etc. — and transferred the testing 
of the Zephyr to an open air test stand in 
which the engine is run with no silencing or 
sound absorption equipment under a specifi- 
cation calling for a minimum of noise, as 
well as a minimum of fuel consumption, just 
as the engine would run when it is in an 
airplane at the airport. 

This outdoor testing equipment consists 
of two mobile vehicles; one on which the 
engine is mounted for tests; the other hous- 
ing the control room and instrumentation 
required to measure thrust, fuel consumption 
and other equipment. Through the use of 
these mobile vehicles, the Zephyr is con- 
stantly being tested and demonstrated at 
airports and at off-highway locations to 
record and analyze its noise levels under 
idling, taxiing and full throttle conditions. 
This practical method of testing enables en- 
gineers and technicians to change new noise 
suppressing devices being developed and 
other equipment quickly and with ease. 

The engine may be held at a given set of 
conditions so that technicians and observers 
can listen to, record and analyze noise levels 
for extended periods of time, and, while 
they are doing this, engine operating condi- 
tions can be changed instantly for purposes 
of demonstration. This method is preferable 
to listening to an airplane passing overhead 


where the noise is reduced or muffled, where 
the time for measuring and recording the 
volume of noise is limited and where it is 
difficult to fix the distances and conditions 
with any degree of accuracy. 

Curtiss-Wright plans to demonstrate the 
mobile testing unit and the Zephyr engine 
at airports and other locations in the U.S. 
A request has been received to demonstrate 
the unit at a major airport in Europe. 

Quieter Than Piston Engine 

A jet engine transport can be quieter than 
a piston-engine airplane. For example, 
Curtiss-Wright has been able to minimize 
the compressor whine of the jet engine. This 
is the lesser in decibels of the two principal 
sources of noise from a jet engine, but, in a 
practical sense, its frequency and character- 
istics are something like a siren and more 
objectionable to some people than the jet 
noise which is of a lower frequency. 
Curtiss-Wright has also reduced the jet ex- 
haust noise to acceptable levels because 
basically the engine is designed so that the 
mass of air passing through the jet to pro- 
duce thrust is moving at a lower speed than 
that common to engines developed for mili- 
tary use at supersonic speeds. For the fore- 
seeable future airlines will fly subsonically, 
and, therefore, there is no need for using 
supersonic speed jet engines, with their dis- 
advantages, for jet airline operation. 

Broad Research Program 

Engine noise suppression, while the major 
element, is only one phase of the Curtiss- 
Wright program to lower noise levels for 
aircraft and airport communities. The mobile 
control room used in the Zephyr tests is 
lined with Curon, a new sound absorbing, 
multi-cellular, foamed material developed by 
Curtiss-Wright. This enables engineers to 
conduct concurrent tests of new methods of 
soundproofing aircraft passenger cabins. The 
same Curon can play an important role in 
absorbing ground noise at airports where 
jet and other aircraft are operated. For ex- 
ample, a curtain of Curon hung between 
runways and buildings will substantially re- 
duce noise at the building. And Curon, in 
the form of wall tiles, ceiling and floor cover- 
ings, can further absorb sound and result 
in quieter air terminals and offices than ever 

These are but a few of the technological 
developments of the Curtiss-Wright Cor- 
poration designed to make the introduction 
of jet airliners to the world airways quieter, 
more comfortable and economically sound. 
Others will follow. 
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Where there’s progress, there’s Plexiglas 
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PIONEERING is 






STATES AIR FORCE is the day-in, day-out concern of many hundreds of people and many 
specialized departments in the Reeves organization. We take personal pride, therefore, 
in saluting this great Service upon the occasion of its Golden Anniversary. 

Among the many significant projects currently being advanced at Reeves for the 
United States Air Force are the following: 

• REAC® Electronic Analog Computers for the largest and most advanced installation 
of its kind at Wright Air Development Center. 

• REAC® Electronic Analog Computer installations at White Sands Proving Grounds, 

• Reeves MSQ Close Support Control Mobile Radar Systems. 

• Reeves Range Instrumentation Radar installations at Patrick AFMTC. 

• Reeves Military Radar equipment in a wide range of special types for USAF' 
installations throughout the world. 

• Reeves special computer systems for gunfire control and many other applications. 

In addition to participation in these USAF projects and manufacture of a wide range of 
precision electronic components for USAF suppliers, Reeves' research and engineering plays 
a continuing role in the advancement of vital projects for the other Services. 



REEVES INSTRUMENT CORPORATION 

21 S East 91st Street, New York 28, N.Y. 
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SEVEN-LEAGUE BOOTS 
FOR THE F-100 
IN USAF'S 

GOLDEN ANNIVERSARY YEAR 


U. S. AIR FORCE F-100 Super Sabre fighters 
dramatically demonstrate their newest capability 
for extending range and load capacity, refueling 
at their normally higher cruising altitudes and 
cruising speeds. The "Buddy System" permits one 
F-100 to refuel another without the necessity of 
sacrificing altitude or speed in descending to lower 
level for rendezvous with a conventional tanker 
airplane. 

Development of the F-100 "Buddy System” 
refueling equipment is an example of the progres- 
sive research and development program which 


Flight Refueling, Inc., has been conducting into 
all phases of fast fuel transfer problems. F.R.I. 
designs and produces complete refueling systems 
for aircraft, both fixed and rotary wing, and is 
engaged in advanced research projects which are 
still classified. 

If you have a perplexing fuel transfer problem, 
Flight Refueling’s engineers will be pleased to 
discuss it with you and suggest methods of solving 
it, either through the design of a system to meet 
your specifications, or by applying proved F.R.I. 
design principles to your existing system. 


Attention ENGINEERS 

Unusual career opportunities for engi- 
neering personnel are available in new 
projects for developing new fuel transfer 
systems. Write Engineering Manager for 



Flight Refueling, In 


REPRESENTATIVES: 
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“Engineers . . . here’s how we brought the B-58 
from concept to reality in record time!” 


“CONVAIR-FORT WORTH was first to develop a 
modem bomber under the new Weapons System 
Management concept. This enabled us to save more 
than two years' time in bringing the supersonic 
B-58 Hustler from concept to reality. 

“As Weapons System Manager, CONVAIR-FORT 
WORTH cooperated with thousands of other engi- 
neers in electronics and related fields. This close 
working partnership helped greatly to accelerate the 
design and procurement of every major piece of 
mechanical and electronic equipment on the B-58. 
"We integrated design requirements for this equip- 
ment with those of the aircraft, and design of both 
with the necessary production requirements — ma- 
terials, tooling, methods and plant facilities. This 
carefully controlled, highly integrated program 
brought the B-58 to the flight test stage in record 

Many of America's most capable engineers, working 
on the B-58 project, have demonstrated what we 


mean when we say, “Your future is at CONVAIR- 
FORT WORTH." If you are a qualified engineer 
with creative talents and vision, we need you NOW! 
With more than 50 Air Force contracts, we can 
offer you long-range security and diversity of 
activity. 

You’ll enjoy living in an exceptionally friendly com- 
munity with countless educational, cultural and 
recreational facilities — with adequate housing in 
all price ranges only minutes away. No state sales or 
income tax. For greater career opportunity — for 
your future’s sake — write today to: Mr. H. A. 
Bodley, Engineering Personnel. 


CON VAI R 

FORT WORTH 

FORT WORTH, TEXAS 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 


Army Lists Stiff Jeep Requirements 


New York-Portions of the Army’s 
aerial jeep specifications arc well beyond 
the current state of aerodynamic and 
powerplant design, several industry par- 
ticipants commented following award 
of three contracts as a result of a 
21 -company design competition (AW 
Aug. 5, p. 33). 

The requirements, which the Army 
undoubtedly hoped would produce 
new, more efficient ideas for vertical 
flight, arc stringent in several respects. 
Tne aerial jeep is required to: 

• Lift a pavload of 1 ,000 lb. yet weigh 
only 1,000 lb. 

• Have a low downwash velocity. 

• Be small enough that four vehicles 
could be flown in a C-150. 

To date no rotary wing aircraft has 
succeeded in lifting a payload equal 
to its own weight, and it is open to 
question whether any of" the jeep pro- 
posals will be able to meet this Army 
desire. Lifting efficiency of this order 
will probably be delayed until engines 
of greater power per pound of engine 
weight are available. 

Downwash Problem 

Requirement for low downwash 
velocity is obviously a tough problem 
as long as lift is provided bv directing 
an air mass at the ground. Downwash 
in landing in a dry and dusty region 
would create a dust cloud, aiding the 
enemy in locating the vehicle ancf hin- 
dering its gun crew. 

Current requirements are for the 
jeep to land and then fire its rccoiless 
rifle, rockets, or other armament. After 
the jeep has completed its development 
stage and is a proven machine, efforts 
will probably be made to fire its arma- 
ment in the air, providing much greater 
tactical latitude. Most of the weapons 
planned for the jeep are recoiless and 
nave a heavy backblast covering a wide 
area. This could be dangerous to the 
vehicle in the air. 

The three winning designs in the 
jeep competition approach stability and 
control in three separate ways even 
though they all use the ducted fan . 
principle. The Piasccki design uses 
deflector vanes in the air stream while 
the Chrysler proposal shifts the direc- 
tion of the complete duct. The Aero- 
physics design is the only one of the 
winners to use the inherently more 
stable arrangement of four ducted fans. 

Losing design proposals for the flying 
jeep are all reported to have used at 
least two ducted fans except the Fletch- 
Aire entry described in detail below. 
One used two intermeshing rotors 
on each side of a platform with each 
set enclosed by a figure-eight shaped 
shroud. Powerplants used varied from 

August IP, 1957 
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transverse unis coaxial with the pivoting 

laterally disposed and mounted in the 
fuselage driving a common transmission 
which pivots with the wing and pro- 
pellers. Pivot drive system is linked to 
the wing by fin support struts. The 
four symmetrical fins add structural 
strength within the wing: they are in- 
tegrated to the lower portion of the 
propeller shaft on a bearing positioned 
outside the fuselage contour. 

Center of Pressure 

As the wing pivots from vertical to 
horizontal, the aircraft's CG will move 
from a point slightly ahead of the 
vertical thrust line to a point along the 
wing's 18% chord. Flctch-Aire esti- 
mates that the annular wing’s center of 
pressure lies between 16%-19% of its 
chord, depending on angle of attack, 
and thus balance should be maintained 
during the transition. 

Wing will be pivoted by an electric 
actnator having a mechanically operated 
override. Actuator will provide a force 
to the fin stmts near the bearing sup- 
port. taking advantage of a three-foot 
moment arm. enabling a 100-lb. force 
to pivot the wing to horizontal or 
vertical flight positions. Control switch 
for pivoting will be on the pilot’s con- 
trol stick. 

Conventional stick and rudder pedals 
will be used, actuating cables passing 
between wing and fuselage pod on the 
axis of rotation to minimize control 
strain during rotation. Rudder and 
ailerons are mounted on the lower por- 
tion of the shrouded fins. 

Symmetrical geometry drive system 
will be capable of operating off a single 
engine in event of a power failure; the 
aircraft is designed to hover on one en- 
gine, shrouded propellers being more 
effective than nonshrouded. Fletch-Aire 
notes that this effectiveness is increased 
by an order of two to two-and-a-half 
times, on the basis of NACA studies. 


T53, based on gross weight of 6,000 lb., 
is a maximum rate of climb of 1.780 
fpm. at full power, top speed of 187 
kt., service ceiling of 27,600 ft. and 
minimum endurance of 10 min. plus 

Several armament and reconnaissance 
systems studies have been made. 

• Two mechanically elevated rocket 
pods or 106-mm. recoiless rifles laterally 
positioned on the annular wing. These 
could be replaced with camera pods. 

• Single 106-mm. recoiless rifle on a 
retractable mount in the fuselage pod. 

• 50-cal. machine gun in a turret cap- 
able of firing through 170 deg. could 
be placed high in the central pod. 

PRODUCTION BRIEFING 

DoAU Co., Des Plaines, 111., says that 
its new Model 5 contour machine is the 
answer to USAF heavy press programs 
requirement for dies of unprecedented 
size. In this machine the work remains 
stationary and the saw is moored in an 
articulated yoke which can be steered 



to follow the direction which the work- 
man guides the cutting blade. Illus- 
trated is the machine's ability to saw 
a stack of aluminum plates for an air 
frame part. DoAll says the machine 
could handle a stack weighing 5,000 lb. 
or more, making cuts as long as 141 ft. 
over a 70 sq. ft. area. 


Transmission Support 

Transmission will be supported on 
the engine input ends of the case: a 2:1 
gear ratio being used to reduce 3,000 
rpm. of the engines. Oil spirals will 
provide positive lubrication as the trans- 
mission is rotated during flight conver- 

Dcsign studies of a four-seater version 
of the basic configuration powered by 
either a pair of General Electric T58s or 
Lycoming T53s have also been made. 
Engines would be placed below the 
transmission pivoting axis or mounted 
laterally and outside the wing in pods 
to provide more cabin area for crew 
and payload. However, the latter in- 
stallation probably would pose lubrica- 
tion problems while the wing was in the 
vertical position. 

Estimated performance using the 


Wcstinghousc’s Aircraft Equipment 
Dept., Lima, Ohio, in announcing a 
contract to build the a.c. electrical sys- 
tems for the B-58 supersonic bomber 
said that the systems will use circulat- 
ing oil cooling to overcome the lack of 
reasonable temperature cooling air in an 
aircraft flying at supersonic speeds. 
Three hydraulically driven 40kva. Wcst- 
inghousc altenators are in the B-58. 

Horkey Associates, aeronautical re- 
search, engineering, design and develop- 
ment firm, and Moore Development 
Corp., fabricators of prototype aircraft 
components and specialists in environ- 
mental testing, have merged to pro- 
vide concept ion- through -pro to type serv- 
ice in components. Headquarters of the 
firm as well as its shop facilities arc 
located in Torrance, Calif. 


132 


AVIATION WEEK. 


>. 1957 



LORD 


VIBRATION CONTROL, 
MOUNTINGS 


| Lord bonded rubber mountings arc standard equipment for con- 
trolling the unusual vibration problems on all "air taxi" helicopters. 
These Lord suspension systems were designed specifically to (I) 
have built-in strength cupablc of supporting the entire weight of the 
craft in flight and (2) provide a resilient coupling for isolating the 
high frequency engine vibration and the low frequency rotor vibra- 
tion from the airframe. 

Lord mountings flew with the world's first scheduled helicopter 
service and continue on all ships currently shuttling passengers on 
commuter-like schedules in and out of more than 20 nation-wide 
“air taxi" ports. Lord mountings are used for engine, rotor and 
stabilizer supports as well as torque restrainers. 

It is only natural that Lord should produce this major contribution 
to the efficiency and performance of helicopters. Lord manufactur- 
ing has 30 years' experience in engineering bonded rubber solutions 
for aircraft vibratory problems. Most modern aircraft today rely on 
Lord mountings for increased passenger safety and comfort. Con- 
sult with Lord— the leader in engineered vibration control. 




designers 
and producers 
of bonded 

products 
since 1924 






ENGINEERS . . . OTJR FUTURE LOOKS GOOD ! 

How about yours? 


Cessna’s steady, planned expansion is based 
on a healthy balance between commercial 
and military aircraft projects . . . and offers a 
reassuring potential for your career develop- 
ment and security. 

At Cessna, you’ll enjoy creative opportunities 
and engineering challenges without restric- 
tions. There are no dead-end streets for the 
man who sincerely wants accomplishments 
and advancement. An organization OF 
engineers . . . FOR engineering progress in 
aviation — Cessna can provide you a greater 
opportunity for your own personal security. 
Join Cessna and Grow with Cessna! 


Choose your assignments in * Airframe de- 
sign * Weight control * Power plant instal- 
lation (jet and reciprocating) * Airframe 
stress analysis * Jet propulsion * Production 
liaison * Technical illustration * Catalog & 
Maintenance writing * Engineering check- 
ing. Contact: Professional Placement Super- 
visor, Department AW. 


Cessna 


BUSINESS FLYING 


Historic Aircraft Bring Profit in Film 


Andrews AFB, Md.— What began 
seven years ago as a bug for collecting 
historical aircraft turned into a busi- 
ness for Frank Tallman, part of whose 
SI 00,000 inventory was flown here for 
the Air Force Golden Anniversary air 

A fonner Columbia Broadcasting Sys- 
tem account executive, Tallman was 
forced to choose between that and his 
airplanes when he found he hadn’t 
enough time for both. 

The result has been his emergence 
as a competitor of Paul Man tz in the 
narrowly specialized field of providing 
and flying authentic aircraft for motion 
picture and television sequences. Tall- 
man got his first movie job last year in 
the production of "Lafayette Escad- 
rille," since retitled “With You in My 
Arms,” to emphasize its Hollywood 
rather than aviation appeal. 

Flown in Show 

Of Tallman's fleet of aircraft, these 
were shown at the air show here: 

• Bleriot XI, purchased from Jean de 
la Bruverc, French pilot who flew it 
across the English channel in 1955 to 
recreate Louis Bleriot’s 1910 epic feat. 

• Sopwith Camel, equipped with a La 
Rhone rotary engine whose radial bank 
of cylinders and propellers rotate about 
a fixed shaft. 

• Nieuport 28, flown by Tallman in a 
inoek dogfight with a . . . 

• Fokker D.VII, actually a replica. 
This is a reworked Travclair 2000 with 
fuselage lengthened, Ranger engine, 
dummy cowl and airfoil spreader bar 
on the landing gear. 

• Fairchild KR-21, used in a wing walk- 
ing exhibition. 

All but the Camel were flown in the 
show, the Bleriot in a race with a Cur- 
tiss Pusher of the same vintage. Tall- 
man had planned to start the Camel 
to show the crowd the rotary engine, 
but show officials balked because of the 
noise near the stand microphones. 
Other Aircroft 

Tallman’s other aircraft are a Pfalz 
D.X1II now in buildup stage; a Curtiss- 
Wright Junior two place pusher mono- 
plane; a Beech Bonanza for business use 
and two F’M-2 fighters. 

The FM-2 was a General Motors 
built version of the Grumman F4F 
Wildcat which was somewhat lightened 
and fitted with a Curtiss-Wright en- 
gine with more power than the F4F's 
Pratt & Whitney. 

Tallman, a Naval reserve lieutenant 




what’s your AOIQ ?’ 


i engine safety 

single engine performance 


The Aero Commander first made single-engine aviation history in 1951. It took off with a full gross 
load and flew 1160 miles non-stop from Oklahoma City to Washington, D. C. . . . with one prop 
removed. This "Aviation First" was six years ago. Since then, engineering developments have even 
further emphasized Aero Commander’s twin-engine safety. For example, the 680 will climb to 15,000 
feet on one engine — taking it safely over the highest mountain in the United States. For complete 
information, write to Box 118, Bethany, Oklahoma. 






560-E 

680-Super 

High Speed, rated power — 10,000 ft. 


222 mph 

260 mph 

Cruising Speed, 70%— 10,000 ft. 


210 mph 

230 mph 

Stall Speed, gear and flaps down, power off 

66 mph 

71 mph 

Take-off Distance to clear 50-ft. obstacle at S/L 

1,452 ft. 

1,540 ft. 

Landing Distance to clear 50-ft. obstacle at S/L 

1,500 ft. 

1,625 ft. 

Gross Weight 


6,500 lbs. 

7,000 lbs. 

Useful Load 


2,200 lbs. 

2,670 lbs. 

Range, with 30-minute reserve 


1,625 mi. 

1,480 mi. 

Service Ceiling, 2 engines 


22,500 ft. 

24,200 ft. 

Ceiling, one engine 


8,000 ft. 

15,000 ft. 

Rate of Climb, S/L 


1,450 ft/m 1,600 ft/m 

'ice of men at the top / 
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commander, keeps and flics these two 
airplanes mainly for pleasure since their 
demand for movie work is not great. 

Mantz, who has been in the business 
for years, has 1 3 known aircraft: 

• Curtiss JN-4 Can. 

• Two Curtiss JN-4D. 

• Boeing-built DH-4. 

• I'okker D.VII. 

• Nieuport 28. 

• Ebcrhardt S.E.5e. 

• Spad VII. 

• Four Standard J-ls. 

• Thomas-Morse S4-C. 

Mantz also has various intenvar, 
World War II and postwar airplanes. 

Neither Tallman nor Mantz will 
make any definitive listing of their 
fleets because of the competitive as- 
pects. Nor do they trumpet about 
what airplanes they are looking for 
because of a potential price skyrocket. 
Collectors in the business also face 
competition for historic airplanes from 
the Air Force, which has sent Mrs. 
Blanche Scott, an early day aviatrix, 
on nationwide tours hunting for ex- 
hibits for the USAF museum at Wright 
Field. 

Neither of these fleets include what 
perhaps are the most interesting aircraft 
to appear in “Lafayette Escadrillc”— 

Penguin is similar to a Blcriot ex- 
cept that its wings are clipped and it 
can't fly. at least very far. French used 
the Penguin to teach pilots to taxi 
and handle controls. There was no 
dual instruction. Students just got into 
their Penguins and started learning by 
themselves, taxiing around the field 
and sometimes bouncing the Penguins 
into the air briefly. 

Pilot Director 

William Wellman, who directed the 
movie, was a pilot in the Lafayette 
Escadrdlc, a World War I French 
squadron for American volunteers, and 
his recollections arc used for technical 
authenticity. Tail markings of the Pcn- 
qtiins, for one, are those of the French 
training base at Avord where Wellman 
learned to fly. 

In all rebuilding, as much authenticity 
as possible is sought consistent with 
safety rules. Well-known details. Such 
as authentic machine guns, are looked 
for especially and considerable research 
is done to produce accurate paint 
schemes and markings. 

The Penguins were built by Cole 
Palen, an antique fancier whose bam 
near Poughkeepsie. N. Y., is full of 
aircraft artifacts. They were built for 
Warner Bros., which made the movie, 
and are stored in one of Warner’s ware- 
houses now. 

Airplanes flown for movie work were 
equipped with modern engines, as the 
Ranger in the Fokker and a Continental 
in the Nieuport. Penguins used for 
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ISION OF SPERRY RAND CORPORATION 

Aero Hydraulics Division 
>ering, Sales and Service Offices: 


VICKERS INCORPORA1 




ICKERS 


As a part of its jet engine hydraulic starting system evaluation 
i, Vickers Incorporated recently demonstrated the ability of 
its starter package to start Century Series fighters. Acceleration to 
ground idle speed of the J-57 turbojet engine, installed in a pro- 
duction North American F-100D Super Sabre, was accomplished in 
times comparable to other known starting means ... using only 50 
horsepower, prime mover power. 

Consisting basically of production Vickers aircraft hydraulic com- 
ponents ... performance-proven on almost all existing U.S. military 
and commercial aircraft ... the Vickers starting system offers sub- 
stantial savings in w eight, size, and cost — both initial and maintenance 
— over other known means. Available as either a ground mobile unit 
or an aircraft-installed airborne*version, the Vickers starter package 
is capable of dual function. After engine starting, the hydraulic 
starter motor can serve as an engine-driven pump for aircraft auxiliary 
power requirements in the airborne version. 

For further information regarding Vickers hydraulic starting 
systems, write for illustrated brochuffe SE-94a. Also, your nearest 
Vickers representative can show you the many system combinations 
available to meet your specific needs. 
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static shots in the film had antique 
scimitar-like propellers, but those used 
in action sequences had modern Scn- 
scnich types. 

Reason is that reliability is a must. 
If hundreds of people— stars, extras, 
cameramen, etc., all set to shoot— arc 
waiting and an engine won't go, the 
lid blows off, Tallman said, like noth- 
ing he has ever seen. 

Stability Problem 

Tallman waxes eloquent on the mis- 
erable handling qualities of the older 
airplanes— Penguins and Blcriot. “The 
Blcriot is a real dog,” he said. “It has 
no control feel at all.” Control move- 
ments are very exaggerated, and the 
airplane seems to be abvavs out of con- 
trol. On hot days Tallman tries to 
avoid flying it at all. 

Nieuport is the best acrobatic ship, 
Tallman says, being stressed to take 
7 Gs inverted. But it has its draw- 
backs. Tallman flew it cross country to 
promote the air show, and inside the 
cockpit near the floor the temperature 
averaged around 120-130 deg. The 
rudder pedals are located close to the 
engine firewall. 

Tallman and two other pilots flew 
100 hr. in the course of filming the 
.movie. Flight sequences were done at 
Santa Maria. Calif. Filming included 
a fire scene in a Bleriot using chemical 
smoke set off by the pilot from a cyl- 
inder in the cockpit and the deliberate 
ground looping of a Penguin. Pilots 
worked from ground level up to alti- 
tude of 4,000 ft., and one scene in- 
cluded a night landing on a flare lit 
field. 

Tallman used the Curtiss-Wright 
junior for air-to-air work. Its slow speed 
and maneuverability and location of the 
front cockpit well ahead of the wine 
with good visibility made it well suited 
for this kind of assignment. 

The airplanes are hangared now at 
Riverside, Calif., and Tallman is in 
process of moving to the West Coast 
from his former home in Chicago. His 
pilots also arc mechanics, to cut over- 
head. On occasion he uses veteran 
fixed base service people experienced 
in handling old airplanes for major 
maintenance. 

Tallman found the business took a 
long time to break into, but besides the 
movie job a year ago he has done three 
air shows this year. Business looks good, 
he said. 

AMC Lets Contracts 
For Flight Training 

Wright-Patterson AFB, Ohio— Air 
Materiel Command has awarded the 
following companies and flight schools 
SI million letter contracts each for the 
operation and maintenance of primary 
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There is a formula for supersonic supremacy 


supremacy is the absolute con- 
n of America's future security. It is a 
day-to-day thing. It must grow with major new 
advances; it must be strengthened by aircraft 
that fly much faster, much farther and higher. 

North American Aviation’s vast backlog of 
experience in the design and production of 
supersonic aircraft— by far the greatest in the 
Free World — is concentrated on this unending 
challenge. There are sound reasons for North 
American's ability to design superior aircraft 
with certainty— and to turn them into hardware 
with speed and economy: 

North American designs for performance. 
The supersonic F-100 Super Sabre exceeded 
the speed of sound on its first flight in 1953. 
And there is still no Air Force operational 
airplane that can match the F-lOO’s tactical and 
combat versatility, or its endurance— proved 
by record-breaking non-stops; London to Los 
Angeles, Los Angeles to New York, and New 
York to Paris. 

North American designs for production. 
From the beginning. North American’s engi- 


neers have designed every airplane for rapid, 
low-cost production. That is why North 
American can turn a new weapons system con- 
cept into a flying reality in the shortest possible 

North American designs for growing poten- 
tial. From the basic F-100 design came a bril- 
liant series of new versions — the F-100A, C, D, 
and F— all adapted to special duties without 
sacrificing speed, range, altitude, or payload 
... or spending the years and millions normally 
required for new designs. 

North American designs for the future. The 
X-15 rocket plane, now in production, will 
carry man higher and faster than ever before. 
Other major supersonic projects now in 
advanced development include a long-range 
interceptor for the Air Force at North 
American's Los Angeles Division and the A3J. 
a carrier-based attack weapon system for the 
Navy, at the Columbus Divis' 


The formula for supersonic supre 
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NORTH AMERICAN AVIATION, INC.1S 


JILT MORE SUPERSONIC AIRCRAFT T 
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pilot training schools, with definite con- 
tracts estimated at S3. 2 million each: 



PRIVATE LINES 


Eamings of 5350,362 after taxes on 
sales of $3.9 million arc reported for 
1956 by Spartan Air Services, Ltd., 
Ottawa, Ont., aerial survey firm. Dur- 
ing first quarter of 1957, contracts total- 
ing $3.8 million were received, up 40% 
over same period in 1956. 

Aerial applicator handbook, consist- 
ing of information offered during agri- 
cultural aviation conferences conducted 
in Texas under leadership of Prof. Fred 
Wcick, is now available for S2.50 from 
Short-Course Office, Agricultural and 
Mechanical College of Texas, College 
Station. 

Ten jet engines for instnretion pur- 
poses have been purchased by Academy 
of Aeronautics, LaGuardia Airport, | 
N. Y., and the school plans to increase 
lecture and laboratory instruction on I 
turbine powcrplants nearly 150%. In- 
struction jets include J47/J35, J34, J33 
and J30. 

More than 208 million gallons of 
aviation gasoline were pumped into pri- 
vate and commercial aircraft in New 
York State between Apr. 1, 1956-Mar. 

31, 1957, N. Y. Dept, of Taxation & 
Finance reports. Airlines used 186,099,- 
706 gal. 

“Fly-in” dude ranch and other sports 
and recreation activities will be featured 
in proposed development of former 
Riddle Field, Fla., onetime 2,600-acre 
British flying training installation. De- 
velopment by Air Glades, Inc., is being 
sponsored bv Gene \V. Goble, C. O. 
Moody and Vernon Stewart, Miami. 

Ability to maintain straight and level 
flight under simulated instrument con- 
ditions, perform medium turns to pre- 
determined headings and climb and 
descend straight ahead is new require- 
ment for membership in Flying Phy- 
sicians Assn, to stimulate advanced 
training and as safety measure when 
pilots suddenly find themselves in bad 
weather. FPA now has over 800 li- 
censed pilot members in U. S. 


HALF A CENTURY OF 
TOOLING EXPERIENCE 

at YOUR service . . . 


For nearly 50 years, SHORTS have been making airplanes — and the 
tools to build them. 



r became the first manufacturers of aircraft in the < 
lived a production order from the Wright brothers. 

aft, COMETS, CANBERRAS P and BRITANtOAS^b 'h"" 




Shorts have— 

• a payroll of 9,000 

• 700 toolmakers 

• 200 production engineers 

• 2,000,000 sq. ft. of plant 

This ability and capacity to handle MAJOR TOOLING PROGRAMS are 
at the service of the American aircraft industry. A team of engineers 
is ready to visit, on request, potential customers anywhere in the USA. 
They will offer DELIVERY ON TIME, and at competitive prices. 

Please address inquiries to: The Generol Manager, 

SHORT BROTHERS & HARLAND LIMITED 
QUEEN'S ISLAND - BELFAST - NORTHERN IRELAND 


AVIONICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 


SYSTEMS ENGINEERS 

FOR NEW 

SYSTEMS ANALYSTS 
(engineering and mathematics) 

CIRCUITRY DESIGN ENGINEERS 
SERVO DESIGN ENGINEERS 

NAVIGATIONAL 

SYSTEMS 

p SYSTEMS 

COMPONENT PACKAGING ENGINEERS 

ETCHED CIRCUIT DRAFTSMEN 
MICROWAVE TECHNICIANS ^ 

HELICOPTER 

INSTRUMENTATION 

CONTROL 

SYSTEMS 

Live y’eaTr'o'u 5 
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DOUGLAS AIRCRAFT, 
LONG BEACH, 
CONVERTS 100% TO 
LIVERMONT TORQUE 


LIMITER 


Tests prove savings in bit breakage, 
labor costs, and screwhead damage! 


the LIVERMONT LIMITER combines power driven speed 


• . . with hand torque accuracy! 

DOUGLAS AIRCRAFT, INC., Long Beach, Calif., reports: . . The 

Livermont Limiter was subjected to every type of application in air- 
craft assembly, with very satisfactory results, to determine its poten- 
tiality. As a result, this Long Beach plant is converting 100% all 
air-powered screwdrivers. We have not had to repair or recalibrate 
a Livermont Limiter even though some have been in service for over 
a year running three shifts a day." 

At Douglas, Livermont Limiters powered by Ingersoll-Rand air motors 
combine the speed of air powered tools with the accuracy of manu- 
ally operated torque wrenches. Proven to be much faster than old 
methods, the Limiter maintains indefinitely, a positive accurate torque 
from 5 to 85 inch pounds without impacting or ratcheting. 


LIVERMONT, INC./- 


NORTH AMERICAN: 


NAVAL AIR STATION, San 


oiler than former methods." 
reduces bit breakage from 
per day to 10 in seven 


ml 


The Livermont Torque Limiter will quickly pay for itself, 
whether or not accurate torque is essential, by reducing bit 
breakage and eliminating screw head damage. Designed and 
built for rugged shop use, the Livermont Limiter can be used 
with the delicacy and precision of a jeweler's screwdriver. 


MAPLE AND MYRTLE • MONROVIA, CALIF. 


F RICHMONT, I 


., WORLD'S LARGEST PRODUCERS C 


i, SCREWDRIVERS A 


> INSTRUMENTS. 
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carrier Leyte during exercise. Helicopter was from Marine Air Croup 26. 



Helicopters Land 
Marines in Panama 
Invasion Exercise 

Marine Corps troops me helicopters based 
on the USS Lcvte (left and above) to land 
in a simulated attack on Gatlin Dant in the 
Panama Canal Zone. Troops arc boarding 
the carrier (below, left) and landing ashore 
(below, right). 




Don Walter, B.S. M.S., achieved an outstanding academic record at Cal Tech, Class of 
'40, while earning seven varsity letters. Today as Vice President in charge of Engineer- 
ing and Van Nuys Operations, Don utilizes his technical and teamwork background to 
lead Marquardt’s engineering and development manufacturing. He is an example and 
exponent of Marquardt’s management philosophy. 


ENGINEERING MANAGEMENT = OPPORTUNITY AT MARQUARDT 


Every day, professional engineers are finding 
outstanding career development opportunities at 
Marquardt Aircraft. Because, at Marquardt, there 
is no engineer/barrier. 

Marquardt is guided by a management team with 
an engineering philosophy. 

This management team is familiar with, under- 
stands and respects the contributions of engineers. 

This engineering philosophy eliminates all traces 
of the engineer/barrier— that invisible manage- 
ment level beyond which engineers cannot advance. 


Professional engineers interested in joining a com- 
pany which offers this management team and this 
engineering management philosophy are invited to 
write that letter to Jim Dale, Professional Person- 
nel, 16555 Saticoy Street, Van Nuys, California. 


marquari 



N NUYS, CALIFORNIA =^O0OEN, UTAH 

FIRST IN RAMJETS 


Wherever aircraft 

are serviced .. . 
Wherever airplanes 
, ! - are built. . . 


SAF E T Y 

CAB Accident Investigation Report: 

Pilot Flew Into Darkness, 
Weather Despite IFR Ban 


Alaska Airlines Flight 701, a Stinson 
AT-1 9, N 79069, crashed during a snow- 
storm near Nome, Alaska, at approximately 
1 82 5 Bst., 1 Oct. 2, 1956. All five occupants 
were killed and the aircraft was demolished. 

HISTORY OF THE FLIGHT 

Alaska Airlines Flight 701 is a scheduled 
operation between Unalaklect and Nome 
with intermediate Alaskan stops at Shak- 
toolik, Haycock. Moses Point. Golovin, 
White Mountain, and Council. The opera- 
tion is restricted to day visual flight rule 
conditions and the company principally 
utilizes single-engine Stinson AT-19 aircraft. 

On Oct. 2, 1956, Flight 701, piloted by 
John D. Hutchinson, departed Unalaklect 
at 1321. The VFR flight plan estimated a 
cruising true airspeed of 90 mph. and showed 
there were 74 gal. of fuel aboard, enough 
for about 4 hr., 30 min. The flight was 
routine to Council. When takeoff was 
made at Council the flight time was 2 hr., 
25 min. and the elapsed time (including 
ground time at Council and other inter- 
mediate stops) was 4 hr., 24 min. 

Flight 701 departed Council with four 
passengers at 1745 on the last leg of the 
operation to Nome. The estimated flying 
time to Nome was 40 min. and the de- 
parture time of the flight indicated that it 
would not be completed before the end of 
civil twilight, which was of approximately 
48 min. duration, beginning at 1727. The 
aircraft was observed after takeoff taking up 
a southwesterly heading toward the coast- 
line route over low terrain to Nome. 

At 2023 Flight 701 was overdue and un- 
reported. When it could not be contacted 
search procedures were initiated. 

INVESTIGATION 

At 1 500 on Oct. 3, 1956, the wreckage 
of N 79069 was located on Cape Nome, at 
a point about 15 mi. east-southeast of 

Initial impact was on level ground at 
an altitude of 25 ft. msl. at the eastern 
base of a 650-ft. ridge of high ground run- 
ning north and south. 

The southern end of this ridge is three- 
tenths of a mile north of the shoreline to 
which it descends in a steep slope. This 
ridge lies across the flight path between the 
point of impact and Nome. The point of 
impact is within the intersection of airways 
Amber 1 and Green 7. 

Examination of the terrain disclosed no 
trace of impact by the plane against the 
higher ground of the ridge. The wreckage 
itself showed that it had struck the ground 
at a downward angle of more than 45 deg. 
while heading approximately 1 57 deg. true. 


The bearing from this point toward Nome 
is 284 deg. true. 

Impact occurred while the left wing was 
low. A gouge in the ground 12 ft. long at 
right angles to the centerline of the fuselage 
ended at the left wing. This wing, the nose, 
and the landing gear which had separated, 
had absorbed most of the impact forces. 

The left wing remained attached to the 
fuselage by the aileron cables only, the struc- 
tural attachments having failed in an up- 
ward and rearward direction. The aileron, 
although severely damaged, remained at- 
tached to the left wing as did the flap. Tire 
left wing tip was demolished by forces which 
included dragging contact with the ground. 
The leading edge of the wing was flattened 
along its length into a plane almost normal 
to its chordline. 

Fabric Condition 

With the exception of impact damage, 
the fabric covering of both right and left 
wings, ailerons, and flaps was found in good 
condition with no evidence of tearing or 
fraying prior to impact. 

Both fuel tanks, located in the wing butts, 
were severely buckled and ruptured by im- 
pact. Stains on the ground and on the struc- 
ture immediately adjacent to the ruptured 
fuel tanks indicated that considerable fuel 
spillage had occurred. 

The attachment of the right wing and of 
its aileron and flap was distorted but un- 
broken. Flaps were in the retracted position 
with controls still connected. 

The powerplant was completely imbedded 
in the frozen ground. Gouges in the earth 
showed that the propeller was rotating at 
high rpm. at impact. 

The elevator tab was set slightly to trim 
the nose downward. 

Because of severe impact damage the only 
cockpit control positions that could be deter- 
mined were: Fuel tank selector on Right 
Tank, ignition sw-itch On Both, radio re- 
ceiver set at 250 kc. Equipment included a 
complete set of blind flight instruments 
with artificial horizon, directional gyro, and 
bank and turn indicator, all operated from 
an engine-driven vacuum pump. 

All components of the aircraft were ac- 
counted for in the wreckage and there was 
no evidence found to indicate fire, structural 
failure, or malfunction of equipment in 

A check of the weights of the aircraft, 
crew, passengers, fuel, and cargo on board 
gave the computed gross weight at takeoff 
from Council as 4,163 lb., 167 lb. below 
maximum allowable. The weight distribu- 
tion was within allowable limits. 

The U. S. Weather Bureau forecast for 
the period 1400, Oct. 2, 1956, to 0200, 
Oct. 3. 1956. was available to the pilot be- 
fore his takeoff from Nome eastbound and 


WEBER 




for the 707 


Passenger door seal (left) and gal- 
ley door seal (right) are produced 
by CHR for the Boeing 70 7. Ma- 
terials: High tear strength silicone 
rubber reinforced with Dacron fab- 
ric. Result: tear, abrasion, ozone and 
weather resistant seals, non-sticking, 
flexible at extreme temperatures. 

CONNECTICUT 
HARD RUBBER 

THE CONNECTICUT HARO RUBBER CO. 

NEW HAVEN 9 f J|l||[i) l CONN ECTICUT 

“Zf-f “™V5£. 
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Precision control of groove depth and 
spacing assures ease of servicing and 
interchangeablility of circuit shells. 



Printed Circuit Heat Control 

Here is hoiv one airframe manufacturer integrated 
printed circuit design with "black box" design. 

A UAP cold-plate heat exchanger forms the central member 
of the assembly. Grooves machined into the heavy face plates 
of the cold-plate, match grooves in the two compounded plates 
which line the longer inner walls of the box. Printed circuit 
shells are inserted into the grooves in two banks, either at 
random spacing or closely packed with an assured minimum 
clearance between shells. Electrical contact is made with the 
circuits by pressure only. Heat from the printed circuits i: 
transmitted to the aluminum UAP cold plate and conducted to 
the ultimate heat sink. 

UAP develops and manufactures cold-plates and other types 
of heat exchangers and systems for electronic equipment appli- 
cation on either a proprietary or contract basis. 




a Janufy orf Mace /929 

UNITED AIRCRAFT PRODUCTS, INC. 

1116 BO LANDER AVENUE, DAYTON, OHIO 
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ANALYSIS 

n Council to Nome along the coast 
ni., or 17 mi. longer than the direct 


1745 I 


i the 


weather 


then 


weather ahead, w 

Sunset at Council on that date u 
1719; at Nome it was at 1726. Officia 
twilight on that date and for that area 
from 1727 to 1815. The operations s 


tion "day" ends at the t 
There was an overcast ii 
it is probable that total 


; to day only. By defini- 


Restriction Basis 

The restriction against night or IFH 
operations contained in the air carrier's op- 
erations specifications is provided in order 
to prevent the type of situation which oc- 
curred in this instance. Hie judgment of 
the pilot in planning and executing a flight 

Having departed Council for Nome so 




approaching from 
rar total darkness. 


failing light. 

As the flight, now 
approached Cape Not 
have been encountered which further re- 
duced visibility. However, the flight con- 
tinued with the pilot probably attempting to 
flv contact by reference to the road or coast- 
line. 

It appears likely that Hutchinson was 
not completely sure of his position when he 
reached a point near the scene of the 
accident. 

It is believed that at this time lie com- 

strument training, lost control and struck 
the ground in a steep spiral. 

It is also possible that he had a fleeting 
glimpse of the ridge while at low altitude 
and m attempting to avoid it lost control 
of the aircraft. 

Since the only icing conditions mentioned 
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THIS FELLOW IS TRAINED IN TOUR BUSINESS. His 
main duty is to travel the country — and world 

— penetrating the plants, laboratories and man- 
agement councils reporting back to you every 

significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 
munications system. 

the man we mean is A composite of the editorial 
staff of this magazine. For, obviously, no one 
individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 
fied men of diversified and specialized talents- 

AND, there’s ANOTHER SIDE TO THIS “COMPOSITB 
MAN,” another complete news service which com- 
plements the editorial section of this magazine 

— the advertising pages. It’s been said that in a 
business publication the editorial pages tell “how 
they do it” — “they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you — giving 
a ready panorama of up-to-date tools, materials, 
equipment. 


such a “man” is on your payroll. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


McGRAW-HILL PUBLICATIONS 
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A fleet of Locklieeds for flight test engineers 


Big assignment tor flight test engineers and analysts: Test-provo a 
fleet of Lockheed* year after year. 

The planes change, but there is always a varied fleet of aircraft 
demanding the ingenuity of Lockheed's Flight Test Engineering 
Staff. In such a diversified program engineers flight-test cargo and 
passenger prop-jet transports; jet fighters, trainers and interceptors; 
turbo-jet transports; bombers; radar search planes and unique air- 
craft such as the U-2 high altitude test plane. 

The aircraft flying above represent an important share of Lockheed's 
current flight test program. At present 12 different models— an 
average of 30 planes — are in flight test. And coming soon — the 
important prop-jet Electro and 10 passenger turbo-jet transport 


This program of unmatched diversification has created a number of 
new positions on all levels for professional flight test engineers and 
analysts and instrumentation engineers. The brief resume form below 
is for your convenience in contacting E. W. Des Lauricrs, manager 
of Lockheed's Placement Staff. 


LOCKHEED California Division 




Dear Sir: Please send me your brochure describing life 
and work at Lockheed in Southern California. 


PILOTS! 


AOMqwwelJfoM, 
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New 

• Over 6,500 Airports Listed by State 

• Principal Airports located on State Mops 

• Airport Chart locations Given 

• Runway Lengths; Surface; Directions; Condition 

• Approach Obstructions 

• lighting; Field Markings 

• Control Tower Frequencies 

• Omni, low Frequency, Homing, etc. Frequencies 

• Ground Transportation Services 

• Restaurant and Recreational Facilities 

• Recommended Motels/Hotels, Rates, etc. 

• Fuel, Maintenance, Storage Services 

• Weather Station Phone Numbers 

• CAA Information Station Phone Numbers 

• U.S. and Foreign Entry, Exit Requirements 

• ADIZ Map 

• Equipment Illustrations; Buying Specifications 


► 
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AERONAUTICAL 

ENGINEERS 


MECHANICAL 

ENGINEERS 


ANALYSIS 

SYNTHESIS 

EVALUATION 


PROPULSION SYSTEMS 
at GENERAL ELECTRIC 


.tSSSS 


CHOICE OF TWO LOCATIONS 


EMPLOYMENT OPPORTUNITIES 
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DEEDED IMMEDIATELY 

POWER PLANT TEST ENGINEER 

Will conduct the power plant testing program in our 
Business Transport Division. 3 to 5 years experience 
required. 

AE0UST1ES ENGINEER 

Master’s degree or equivalent in technical experience. 
U. S. citizen preferred. Will be conducting research on 
noise problems, measuring techniques for sound reduc- 
tion. Will direct and be responsible for entire acoustical 
program. 

AEHDDYMMIEIST 

Needs 3-5 years experience in drag estimation, stability 
and control, and performance calculations for transport 
aircraft. EXCELLENT OPPORTUNITY FOR AD- 
VANCEMENT. Need someone interested in building 
transports with superior aerodynamic design. 

EESSM 



Send resume to Technical Placement Supervisor, 
Dept. AW, Cessna Aircraft Company, 

5800 East Pawnee Road, Wichita, Kansas 


What is your problem? 
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EMPLOYMENT OPPORTUNITIES 



Now's the time to get a 

50 YARD LINE SEAT! 


The Bcndix Systems Division is the newest division of Bendix 
Aviation Corporation. It is located adjacent to the University of 
Michigan in Ann Arbor. Its function is to. integrate Bcndix skills 
and facilities for systems planning, development and production. 
This new organization is being expanded rapidly. It is a fine 
opportunity to get in on the ground floor of this big and im- 
portant new part of Bendix, especially for men who feel their 
present chances for growth are not good. 

Specifically, we need men with experience in: 

SURVEILLANCE & RECON: radar, infrared, acoustics. 

WEAPONS: missiles, aircraft subsystems, guidance and control. 

DATA PROCESSING: analog and digital computers, displays. 

NUCLEAR: reactors, propulsion, special weapons. 

COMMUNICATIONS: radio, digital, data links. 

NAVIGATION: radio, inertial, ground-controlled. 

COUNTERMEASURES: ecm, decoys, electronic warfare. 

OPERATIONS ANALYSIS. 

For an interview, write Dept. A819 or call (NOrmandy 5-6111) 
Bendix Systems Division, Ann Arbor, Michigan. 


Bendix Systems Division 

ANN ARBOR, MICHIGAN 




ENGINEERS... 

MAC presently has stimu- 
lating engineering posi- 
tions available in a great 
variety of fields including: 

Internal Aerodynamics 
Design Engineering 
Structures Engineering 
| Electronic Component 
Engineering 
Aerodynamics 
| Structural Dynamics 
| Electronic Packaging 
Engineering 

| Operations Engineering 
] Electronic Circuit Analysis 
Digital Systems Engineering 
Dynamics 

Airloads and Flight Criteria 
Aircraft Fire Control Systems 
Aerolasticity and Flutter 
Thermodynamics 
Wind Tunnel Test Engineering 
Flight Test Engineering 
Reliability Engineering 
Telemetry Systems Engineering 
Flutter and Vibration 
Ground Support Equip. 

Engineering 
Liaison Engineering 





R. F. KALETTA 

Technical Placement Supervisor 



McDonnell 

AIRCRAFT 

CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


E N G 1 N E E R S 

Be certain you 

MAKE THE RIGHT CHOICE! 
HAVE THE RIGHT JOB! 

M 


ASK YOURSELF THESE QUESTIONS 
-IT WILL PAY YOU. 


CHALLENGING 
OPPORTUNITIES IN 


AVIONICS 

INERTIAL SYSTEMS 

COMPUTERS 
(Digital and Analog) 

MISSILE GUIDANCE 

JET ENGINE 
FUEL CONTROLS 


AC ELECTRONICS 



Whether a Recent Graduate making his first choice or a veteran Engineer 
seeking that permanently RIGHT position, ask yourself the following questions: 

MY TALENTS ARE BEST SUITED FOR? 

Engineers come all sizes, shapes and potentials. G.M.'s policy of 
decentralization creates individual opportunity for development 


STARTING WAGE? POTENTIAL EARNINGS? 

At G.M. these two questions are best answered by another 
question— “How high is up?" Earnings both present and future 
are entirely dependent upon you. At AC you determine your 
earnings. 

PERMANENCY OF POSITION WITH AC? 

AC has been designated the official ELECTRONICS DIVISION 
for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic . . . making America so it's safer and better. 

RESEARCH FACILITIES? 

At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field. 

LIVING CONDITIONS? 

Are the finest possible in Milwaukee, America's most progressive 
town combining big town cultural and civic advantages with 
small town hospitality. “An ideal town for ideal family living.” 

WHAT CAN AC DO FOR ME? 


onfiden 


Send us the coupon below 


will hea 


AC The Electronics Division 

General Motors Corporation, Milwaukee 2, Wis. 

Send me full porticulars about AC ENGINEERING OPPORTUNITIES 



Na 
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EMPLOYMENT OPPORTUNITIES 



ENGINEERS: EE's, IVlE's — PHYSICISTS 


GENERAL ELECTRIC 

FORMS 

NEW MISSILE GUIDANCE 
SYSTEMS sub DEPARTMENT 



OF THf HEAVY MILITARY ELECTRONIC EQUIPMENT DEPARTMENT) 


It means you can now find 
the Long-Range Stability 
you’ve been looking for. 


This new sub-department is anchored to the full resources 
of General Electric. It is a direct heir to 35 years’ unbroken 
growth in military electronics. Its very organization is 
General Electric’s way of saying, "These are career posi- 
tions. Be it military or commercial, G-E is in Missile Guid- 
ance to stay.” 

Add to this the complete spectrum of electronic technique 
required by missile guidance systems plus the ground-floor 
chances for advancement in a new organization and you 
have that ONE BEST COMBINATION of Professional 
Challenge, Personal Opportunity, Job Stability. 

Tell us about your training, experience, job objectives. 
Expense paid plant interviews including prepaid air trans- 
portation (if requested) for qualified engineers. 

General Requirements: U.S. Citizenship. One to five years’ 
experience. EE, ME, Physics, Math degree. A desire for 
technically demanding and stimulating work. 


Write in complete confidence to: 

MR. GEORGE B. CALLENDER, DEPT. 62G 

HEAVY MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 


GENERAL 


ELECTRIC 


SttgitteeM da fatte/i/ccb 

BENDIX PRODUCTS DIVISION 


Are you interested in 


COMPUTER 

APPLICATIONS 

ENGINEERING 

ANALYSIS? 


building for the Computer Center pro- 
vides many opportunities for increased 
responsibilities and association with the 
latest available equipment. Computer 
experience is desirable but not necessary. 
Openings are available for engineers, 
applied physicists, and applied malhc- 

expericncc interested in analysis and com- 
puter applications. On-the-job training 
in the use of computers is given. 

Installation includes Electronic Analog, 
Digital Differential Analyzer, General- 
Purpose Digital Computer, and Jet En- 
gine Simulator for complete analysis ^of 

versified applications as associated with — 


Future plans call for operational 

and engineering background to: 

Mr. J. P. Makiclsld 
Technical Employment 
Bcndix Products Division 
20L Bendix Drive • South Bend, Indiana 
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CAN’T 

WAIT! 

The computer system for the Intermediate Range and 
Intercontinental Ballistic Missiles being built by Remington Rand 
Univac is vital to national defense. 

The United States must be ready to deliver a swift and 
crushing counterpunch in case of enemy attack. The Univac® 
system would guide such missiles as the Air Force’s TITAN 
and THOR on their missions of retribution. 

There is immediate need for qualified men in Univac’s highly 
essential ICBM program. Here is your opportunity to take 
part in a fascinating, crucially important project . . . your 
opportunity to find a permanent position and limitless 
future with Univac — world leader in the field of 
electronic computers. 


Immediate Openings 
ELECTRONIC ENGINEERS 


Send complete resume to: 


ttemingjttm MtttwitJ 

DIVISION OF SPERRY RAND CORPOl 
MR. H. A. POENACK 
Dept. S8-13 

Univac Pork • St. Paul 16, 




EMPLOYMENT OPPORTUNITIES 


TWO NEW POSITIONS 
WITH RCA 

FILL THE FUTURE 

WITH PROMISE FOR 
AN ENGINEER AND PHYSICIST 

INFRARED SYSTEMS ENGINEER 

Engage in the synthesis and evaluation of infrared systems for Airborne 
fire control defense and Missile Guidance. You should be experienced 
in control systems, optics and infrared detections. Knowledge of random 
processes and filter theory would be valuable. You also must be 
capable of giving technical guidance to Junior Engineers. Minimum of 
5 years' experience necessary. EE or physics degree. Salary to $1 3,000. 
Location in Greater Philadelphia area. 

LEADER-SYSTEMS ANALYSIS 

Electrical Engineering or Engineering Physics major with Master's De- 
gree. Minimum of eight years' analysis and development experience in 
radar, computers and simulation, with special emphasis on airborne 
weapons systems. Capable of technical and administrative leadership 
of a group of airborne fire control analysis engineers. Salary to 
$15,000. Location in Greater Philadelphia area. 

YOUR INQUIRY IS INVITED 





If 


Mr. K. R. Rymqn 

Engineering Personnel, Dept. Z-13H 
Radio Corporation of America 
Bldg. 10-1. Camden 2, New Jersey 



RADIO CORPORATION OF AMERICA 

DEFENSE ELECTRONIC PRODUCTS 



w 


SEE HOW ARMA’S PROJECT TEAM 
SYSTEM BENEFITS THE INDIVIDUAL 
ENGINEER AND THE COMPANY 


icreasingly complex. So also are the 
>lutions to the advanced engineering 
roblems which ARMA is called upon 
> resolve, such as developmental as- 
ects of the Inertial Guidance System 
>r ICBM Titan and the Fire Control 
ystem for B-52 tail defense. 


To make sure that e 
expert guidance ai 

"Project Team." 



Composed of key personnel drawn 
from the major departments of the 

must see its project through, from 

neer represents his department and 
carries equal responsibility for the suc- 
cess of the operation. 

To the Individual Engineer, the 
value of the system is immeasurable. 
He gains an overall view of company 
operations, diversifies his professional 
knowledge and acquires a specialist's 
know-how in his field. 



Please forward your confidential re- 
sume to Robert Burchell. No refer- 
ence contact without your permission. 
Our reply will include two brochures 
with detailed information about 
ARMA and its location on suburban 
Long Island. 

Technical Personnel Dept. A-674 


DIVISION OF AMERICAN 
BOSCH ARMA CORPORATION 


Roosevelt field. Garden City, Long Island, N. Y. 
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You’ll find a 
new challenge 

DEVELOPING 

the world’s 

largest 

computers 

at 


The design and development 
of SAGE (Semi-Automatic Ground 
Environment) computers, part 
of our nation's radar defense system, 
offer stimulating new challenges to 
creative engineers at IBM Kingston. 
Projects currently in process include: 
Digital and analog systems . . . 
advanced circuitry . . . electronic 
packaging . . . communications 
engineering . . . simulation studies . . . 
air traffic control . . . automation. 
If you are an electrical or 
mechanical engineer, a mathematician 
or a physicist— and want to do 
development work— you owe it 
to yourself to investigate the exciting 
possibilities that SAGE computers 
offer you at IBM Kingston. 


FOR DETAILS, 

just write, outlining background 
and interests, to: 

Mr. H. A. Whitehome, Dept. 3208 
Mgr. of Engineering Recruitment 
International Business Machines Corp. 
590 Madison Avenue, New York 22, N. Y.. 


IBM 


MILITARY 

PRODUCTS 



EMPLOYMENT OPPORTUNITIES 



SDD needs an aeronautical engineer who might aptly be 
described as a specialist in the element of choice. 

He will be required to evaluate equipment 
and equipment systems for purposes of incorporation 
into a major nation-wide system. 

The position requires general familiarity with a wide 
range of technical subjects, including missiles, 
interceptor aircraft, and electronic systems, with 
recent specialization in at least one of these. 

The ability to think in broad concepts, while 
retaining mastery of subordinate but complex factors, 
is also necessary. 

THE ELEMENT OF CHOICE 

This engineer must be qualified to keep up with 
advancements in his field, through liaison with other 
departments and companies. 

Call collect or write for more information. 



System Developn 


it Divi 


2404 Colorado Ave., Santa Monica, Calif. Gftanite 8-8293, Extension 53 or 54 


Compressor 

Development 

Engineer 

A challenging position availa- 
ble for the right man. B.S. in 
engineering required with pref- 
erence for Aeronautical. Must 
have five or more years experi- 
ence on the Aerodynamic 
design and development of 
compressor for aircraft Gas 
Turbine applications. 

Apply in Person or send Resume 
to Personnel Office 

LYCOMING 

Division of AVCO 
Manufacturing Co. 

(Opp. Bpt. Municipal Airport) 
Stratford, Conn. 



EMPLOYMENT OPPORTUNITIES 


BSME's and BSAE's 
With Experience In 
MECHANICAL AND 
AERODYNAMIC DESIGN- 

CURRENT OPENINGS FOR 

TURBINE 

ENGINEERS 

IN OUR MIDWEST PLANT 


STARTING SALARY 
TO $12,675. 


most advanced jet propulsion s; 
terns yet developed for the milita 
and commercial fields. 

HERE'S WHAT YOU'LL DO 


• Analyze novel mechanics 
speed, high temperature 


HERE'S WHAT WE OFFER 

• Substantial benefits im 


ork in small 
ssional atmos- 
pportunity to 


)U'lte INTERESTED IN A CAREER PC 
MEDIATE CONSIDERATION TO ROOM A 



OUR ENVIRONMENTAL LABORATORY 


is one of the mosc 
Permanent ExpansU 


ersatile laboratories in the . VIBRATION TESTING 
t the process of a Major, 

225.000 square feet plane • COMPLEX WAVE ANALYSIS 


Our men enjoy working with the finesc of t 
equipment and lab facilities and with the top m 


itly engaged in the following types 



• LOW TEMPERATURE-ALTITUDE 

• HIGH TEMPERATURE 

• RELIABILITY EVALUATION 

• INSTRUMENTATION 


THE ELECTRONICS DIVISION 

GENERAL MOTORS Corporation 

HINT 2, MICH. MILWAUKEE 2, WIS. 


WANTED: 

ENGINEERING-SALES EXECUTIVE 

Expanding electro-mechanical manufacturer, located in 
Indiana with approximately 1,000 employees, is desirous of 
employing top-level aggressive sales executive. 

To qualify— must have accredited degree in either the elec- 
trical or mechanical field with background in both, and with 
previous experience in dealing with government procurement 
agencies; major electronic, missile; and air-frame manufacturers. 

Substantial income arrangements will be worked out for 
person qualified. All inquiries will be held confidential. Our 
personnel have been informed of this advertisement. 

In replying, please furnish complete resume and salary re- 
quirement. 


SELLING OPPORTUNITY Vl 
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EMPLOYMENT OPPORTUNITIES 


SVERDRUP 
& PARCEL, INC. 

is further expanding its Aero- 
nautical and Special Structures 
Sections especially for work on 
Supersonic and Hypersonic 
Wind Tunnels and Power Plant 
Test Laboratories. Present proj- 
ects include several large high 
mach number test facilities and 
applications of high-energy 
fuels. Immediate openings for 
gualified personnel. 

AERONAUTICAL 

SENIOR DESIGN AND PROJECT ENGINEER 
CATEGORIES PLUS SEVERAL RECENT 
GRADUATES 

• Aero-Thermodynamics 

• Internal & External 
Aerodynamics 

• Polysonic Design 

• Turbomachinery Design 

• Background in Ram let 
and Turbo let 

Test & Performance 

STRUCTURAL 

|^gSK?a&Tar| 

field engineers 
and technical 
representatives 

At GPI. you will enjoy 
these advantages: 

1. You will receive top pay, plus 
excellent per diem in the field. 

2. You will instruct and direct 
military or civilian personnel at Air 
Force or airframe manufacturers’ 
locations — domestically or overseas 
(domestic assignments are likely 
during the first year). 

3. You will be delegated maxi- 
mum responsibility in the field. 

4. You will be trained, at full pay. 

L N o'n L UN USUaV AND^ VARI E^WORK tN 

• Polysonic Wind Tunnels 

sponsible in the field. 



iS&tMESzi 




operated by our eubeldlary, AHO. Inc. 

Richard HotTman, JSmpl. Mgr. 

g'qjtfataa 

GENERAL PrECISION^^LaBORATORY 

E£SS! ‘-“E: p cVo\"'*Mo n y d i= d , l,a X u i v - 
Ptease wit. fully to 

63 Bedford Rd., Pleasantville, N.Y. 

SVERDRUP & PARCEL, INC. 
915 Olive St. Louis 1, Mo. 

<33£> _ 


PILOT WANTED 



FLYING TIGER 

NEEDS 

FLIGHT 

ENGINEERS 

All Employee Benefits 
Located on West Coast 
International & Domestic 

FLYING TIGER LINE 


LOCKHEED AIR TERMINAL 
BURBANK, CALIFORNIA 



'mmasT 



CLASSIFIED 


ADVERTISING 


Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 



C-47'S FOR SALE DC-3'S 


RENDER A SERVICE?? 

The service you render to 
the aviation industry de- 
serves the widest possible 
publicity among the men 
who direct, control and guide 
the industry in all its phases. 

Through this new "Special 
Services" section you can 
easily afford to make and 
keep contact with these men 
— your potential customers. 

for information write: 

Classified Advertising Division 
McGraw-Hill Publishing Company 
330 West 42 St., New York 36, N. Y. 
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AN HARDWARE & FITTINGS 

COLLINS ENGINEERING CORPORATION 


IMMEDIATE DELIVERY 

DC-3 Aircraft 

21 seats = 1830-92 = all mods 
completed. Just released by lead- 
ing Canadian airline. Cleanest 
DC-3s available anywhere. 
Reasonably priced. 

Write, wire, phone: 

LUND AVIATION (CANADA) LTD 



TRADE-AYER COMPANY ^ 




SPECIAL MESSAGE TO 
DESIGN AND STRESS ENGINEERS 


2 lass or Service 


WESTERN UNION 

TELEGRAM 


DL=Dav Letter 


NL = Niiht Letter 


n. I> STANDARD TIME at 


pt ll STANDARD TIME at point of de»rtnalton 


0A140 


0 SDA223 SDZ2 NL PD=FAX CHULA VISTA CALIF= 

DESIGN AND STRESS ENG I N EERS= 

ROHRVS QUARTER-BILLION BACKLOG INCLUDES 45 0/0 LONG- 
RANGE COMMERCIAL WORKo THIS MEANS UNUSUAL JOB 
SECURITYo OUR POLICY IS TO PROMOTE FROM WITHINo 
ROHR ENGINEERING SALARIES AND BENEFITS AMONG BEST IN 
INDUSTRYo URGENT OPENINGS FOR EXPERIENCED AIRCRAFT 
DESIGN AND STRESS ENGINEERS IN CURRENT DEPARTMENT 
EXPANS I ONo SEND RESUMEo WILL RESPOND AT 0NCE= 

• J o Lo H0BEL= 


THE COMPANY WILL APPRECIATE SUGGESTIONS PROM ITS PATRONS CONCERNING ITS SERVICE 


ROHR IS BUILDING MORE AND MORE MAJOR COMPONENTS FOR 
AMERICA'S LEADING COMMERCIAL AND MILITARY PLANES 


Address J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corp., Chula Vista, California, Dept. 43 
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BUCKETS 

and 

BLADES 
for AGT 

We design and build: 

• Forge Dies 

• Trimming Dies 

• Investment Molds 

We machine to sy' 

• Forgings 

• Solid Stock 

• Investment Castings 

• Centrifugal Compressor 


Wheels 



Ithaca, New York 
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LETTERS 



“Harvey is our prime 

source for light and 
heavy press extrusions 
and forgings. From 
management’s viewpoint, 
we can always rely on 
Harvey’s traditional 
high quality and service." 


“Material from Harvey gives 
us all the inherent advantages 
made possible by the latest 
production equipment, 
complete laboratory and test 
facilities, and exacting quality 
control. That’s why design 
engineers like myself count 
heavily on Harvey’s 
technical assistance." 


Harvey is a leading independent producer of quality aluminum products in all alloys and sizes: 
Rod and bar, pipe, tube, hollow sections, press forgings, forging stock, impact extrusions, 

structural, special shapes, extrusions, screw machine products and other aluminum products. 
Harvey is also producing similar items in titanium and steel. 



-THE CONVAIR 
R3V TRADEWIND 




With its Allison T40 Prop-Jet engines and contrarotating 
Aeroproducts turbo-propellers, the R3Y represents a new concept in 
powered flight. Twin power sections in each engine provide a total 
of nearly 24,000 horsepower. One power section in each engine can be 
shut down for maximum fuel economy at cruising speed. 

The result: the new Air Navy has the world’s largest water-based 
aircraft. It is capable of refueling eight jets in flight— four at a time in 
less than 5 minutes-or landing 103 combat troops on any 
beach in the world. Another example of how Allison provides the 
exact power for any airframe requirement. 

Jet-age experience is a matter of record at Allison— America s pioneer 
producer of aircraft turbine engines. 

AlllSON DIVISION OF GENERAL MOTORS, Indionopolij, Indiana 


LL/SON 


Prop -Jets and Turbo -Jets 


